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PREFACE TO THE SECOND EDITION. 



The original character of the book has been maintained, 
but every sentence has been revised, numerous additions 
have been made, and many parts have been re- written. 
The statistical basis, from which the more general facts of 
the disease have been ascertained, is increased from 1450 
to 3000 cases, and the number of cases from which other 
features have been ascertained is augmented in similar 
proportion. To the time and labour involved in such 
comparative observation is due the delay in the appearance 
of this edition. 

I am much indebted to Dr. James Collier for the pre- 
paration of the Index and a final perusal of the proofs. 
Mr. Victor Horsley has been kind enough to consider 
carefully the final chapter on Surgical Measures. 

QuKKN Anne Stkbkt, London; 
May, 1901. 




PREFACE TO THE FIRST EDITION. 



The object of the following work is to describe and illus- 
trate the clinical history of Epilepsy and other allied 
convulsive diseases by the help of the material furnished 
by a series of cases which have been under my care, chiefly 
at the National Hospital for the l^aralysed and Epileptic. 
Some of the facts of these cases, and the conclusions 
which they suggest, were described in the Gulstonian 
Lectures delivered before the Royal College of Physicians 
of London in February, 1880. Iliose facts and conclusions 
are here reproduced, in their proper place, in the systematic 
account of these diseases. The lectures, as published in 
the medical journals, do not, however, occupy more than a 
fourth part of the present volume. 

Many of the conclusions given in the following pages 
are the same as those which other workers have reached ; 
others are different. It has not been practicable to refer in 
every instance to the numerous writers who have expressed 
opinions on the several debated points. Whatever value 
is possessed by the. inferences here presented is due to 
their being drawn from an extensive series of facts in an 
original investigation. I have, however, referred to the 
statements and opinions of others whenever justice or the 
importance of the facts seemed to render such reference 
desirable. 

QUBBH AmiB Stxrbt; 
September, 1881. 
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BDBQICAL TREATMENT 



INTRODUCTION. 



\' 



The disease which, following Hippocrates, we call "Epi- 
lepsy," was known to our English forefathers as the " Falling 
Evil,'' after the Roman morbus caducns* The latter name 
presents the most common feature of the disease, the former 
only a pseudo-mythical pathology. The characteristic of 
the malady is the recurrence of sudden brief disturbance of 
some functions of the brain, varying in degree, extent, and 
character, but generally attended with an arrest of conscious- 
ness sufficient at least to interrupt the control of the muscles 
necessary for the maintenance of the erect posture. The 
sufferer therefore falls, and hence the designation ''falling- 
evil," replaced by " falling-sickness " when the word " sick- 
ness " came to be a general name for *' disease, "t 

* 'Ancren Buele' (circa 1200, edited by Morton, Cainden Society, 1853), 
p. 176. •'Fallinde veul ich cleopie leconies Bicnesse '' (* vriel'= yvel). The 
whole sentence, as translated by Morton, is worth reproducing : " . . . . 
Another property, which is very good for an anchoress, although it is hated ; 
that is the falling sickness. For it is very necessary for an anchoress of holy 
and highly pious life to have the falling sickness. I do not mean the sickness 
which is commonly so called, but that which I call falling sickness is sn infirmity 
of the body, or temptation of carnal frailty, by which she seems to herself to 
fall down from her holy and exalted piety. She would otherwise grow pre- 
sumptuous, etc." This passage shows how familiar the word was 150 years 
after the Norman conquest, and makes it probable that the name had been in 
use for centuries. 

t The Germans also termed it " Fallsucht." Although " morbus cadncus " 
was applied to it by the Romans, they more commonly called it '* morbus comi> 
tialis,'' because the occurrence of a fit in a public assembly (comitia) was 
deemed so unpropitious that the meeting was broken up. Hy the Qreeks of 
the time of Hippocrates it was commonly termed the *' Sacred Disease," on 
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Bat there is asaally far more than the faU. The distarbanee 
commoniT involves the sndden release of nerve energy in the 
cerebral centres. The motor centres are especially prone to 
be involved, and the resnlt is contraction of the muscles^ 
sometimes slight bnt often intense, giving rise to what is 
called a " convulsion/* The whole frame is fixed bv ** tonic *' 
spasm in some strained postnre, nnlike that which is ever seen 
in normal states. The chest becomes rigid and the respiratory 
movements are arrested: the face becomes congested and 
livid. When life seems almost at an end, the mnscolar spasm 
presents remissions so as to become " clonic." The remissions 
are at first slight and frequent, bnt gradually become deeper 
and less frequent, so as to assume the character of jerks, and 
the relaxation between them becomes greater until they 
amount to sudden shock-like contractions. These eflFect some 
renewal of air in the lungs and relieve the state of asphyxia. 
Frothy saliva, often bloodstained, is extruded from the lips, 
and when the last jerk has occurred the sufferer is left pros- 
trate and unconscious. To the observers of such an attack, 
when all such phencnnena were ascribed to unseen but personal 
influences, it seemed that the attack must be the work of some 
malignant agents and so it was called ^ epilepsy," a ^^ falling 
on," and a trace of the same thought seems to underlie the 
familiar term '*seixure«** and is not quite absent from 
'* anack." 

All our present knowledge suggests that the primary dis- 
turbance of function which underlies the epileptic fit occurs 
in the cerebral cortex. It may be^rin. not in the motor centres, 
bat in those that receive impressions from the periphery, in 
the sensory centres. The first symptom is, then, the effect on 
cunscH>asne3S of a " sen;sation.^ referred to si>me part of the 
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body or to oiio or more of the special senses. As the process 
spreads iu the brain, cousciousneas is commonly lost, and 
muscular spasm and convulsion are often superadded. The 
latter may be absent in slight attacks, to which the term 
" sensation " is then jiopularly applied. A alight disturbance 
of the motor centreB may give rise only to brief giddiness, or 
motor spasm may be local and limited, or may consist only of 
slight general rigidity. Other slight attacks may consist 
of brief loss of consciousness alone, and sometimes only of 
its momentary impairment. The gligbt attacks, without coa- 
apicuous muscular spasm, are conunonly termed "minor 
epilepsy" or " petit mal"; those with marked convulsions, 
" major epilepsy " or " grand mal." 

When an attack begins with sufficient deliberation for the 
commencing process to influence consciousness, the effect is 
termed the "warning" or "aura" of the fit. The origin of 
the latter term will be afterwards explained. These warn- 
ing sensations are extremely various, pionounced, and elabo- 
rate, or dim, and sometimes absent. But they constitute an 
impoi'tant element in the symptomatology of epilepsy. 

Although a fall is a more general feature than is a 
convulsion, characteristic symptoms may occur without a 
fall. The use of the term "epilepsy" has the adequate 
justification that it has now lost its etymological significance, 
and is snfEeiently unmeaning to involve no error and to em- 
brace all the symptoms and forms of the disease, just as tlio 
use of " hysteria " is justified by its conveuience, although we 
no longer believe that the symptoms ore produced by an 
errant womb, which wanders about the body. 

The features presented by the epileptic attack are thus so 
various that it is scarcely possible to frame an adequate 
clinical definition of the disease. But the symptoms, although 
they vary extremely, possess always the characteristics of 
suddenness iu onset and brevity induration. They sometimes 
seem t-o last longer, but this is by reason of a secondary and 
subsequent disturbance of the brain ; and those of a truly 
epileptic nature endure only for a few minutes, and often 
only for a few seconds. 

Another important and indeed essential element in the 
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disease is tlie tendency to the recurrence of tlie attacks. A 
single convulsion, however characteristic, does not constitute 
epilepsy. As a disease, it consists in the repetition of attacks, 
which depends on the fact that eveiy functional state of the 
brain, normal or abnormal, leaves behind it a condition in 
which the same functional state occurs with greater readi- 
ness. The efft'Ct is thtj greater the more often the functional 
action has occarrod. The tendency to the recurrence of 
attacks of epilepsy of every form is increased by each one. 
Every fit. slight or severe, is in some degree the effect of 
those that have preceded it, the cause of those that follow 
it. This residual disposition to repetition of the same activity 
is the physical basis of memory, of muscular training, of all 
cerebral education, and it is the basis of the morbid educa- 
tion of the brain which underlies epilepsy. The recognition 
of this is essential tor an adequate comprehension of the 
causation of epilepsy, and also for the principles of its suc- 
cessful treatment. 

If we can perceive the conditions that underlie normal 
action in the nerve-centres, the phenomena of epilepsy will 
become in some degree less mysterious. In health, energy 
is liberated in instant response to a dehnite stimulus. Such 
capacity for iustant activity involves a delicate equipoise 
of the processes for the liberation of nerve force and for 
its restraint or control. The balance must depend on the 
proceasea of nutrition in the nerve structures, for the libera- 
tion of energj' depends on the occurrence of chemical 
processes under the influence of life — processes which must 
he ever nn the verge of disturbance. Hut the conditions 
of nutrition niust involve constant tranquil molecular 
changes, and, us a eonsequeuce, some degree of equally 
tranquil functional activity. The store of latent energy 
must be maintained by nutritional processes, which involve 
a constant overflow ot euergj', as fi'oui a vessel filled to 
the brim and delicately poised, into which water is gently 
flowing, but the equiliVnium of which is easily disturbed, 
with a resulting energetic discharge. 

We can discern evidence of such continuous " overflow ' 
so many parts of the nervous system as to justify t 
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victiou that it tibtaina lu all. We see it in the activity of the 
spinal cord which maintains muscular tone, and this must be 
acconipiinied hv a similar continuous activity of the cerebral 
centres, of which there is indeed abundant evidence. Thus 
a condition of stability is maintained, and yet readiness for 
the energetic liberation of nerve force when a stimulus is re- 
ceived. In epilepsy, however, the equilibrium is apparently 
unstable, and a sudden release of energy occurs apart from a 
normal stimulus, in what we term " spontaneous discliarge." 
The tendency to it must depend on some slight difference in I 
the molecular constitution of the nerve structure, inherited or ) 
acquired. WTien we consider the energetic release of force 
in the motor centi-es, which the mere sight of an alarming 
object will instantly induce in any animal, it is intelligible 
that a trifling change in elenientaiy constitution may involve 
the liability to apparently spontaneous action. 

The activity thus suddenly developed in epilepsy is more- 
over abnormal in form. The combination of cerebral centres 
involved differs from that which is active in normal conditions, 
and the form in which the nerve energy is released is also 
unlike that which occurs in health. But the difference varies 
in degree ; the more intense the discharge, the greater is its 
difference from that of health. It is greater also in some 
centres than in others. The most conspicuous deviation is 
seen in the discharge in the motor structures, manifested by 
the spasmodic muscular contractions, tonic and clonic, which 
are, as a rule, unlike any that are seen in health. When the 
discharge begins in a sensoiy centre, the process may differ 
but little from normal action, judging from its effect on con- 
sciousneas. It produces a sensation which often resembles 
that which might be experienced in health from an adequate 
stimulus. 

It is important to note, at the outset, these features of 
the epileptic dischai'ge: an -abnormal form of activity is 
associated with undue readiness to act. Both must be as- 
cribed to nutritional changes, which pcnnit the molecules to 
break up too readily and to escape in a more random man- 
ner than in health. It may be a congenita) imperfection 
of nutrition, or induced bv abnormal influences to which 
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(he sufferer lias been exposed: it may be widespre*d in 
the brain or limited in extent; iu the latter case it may be 
the result of a local cerebral lesion, stationary or active. The 
i-onvulaioos from active disease are not regarded as coming 
into the category of epilepsy, although notice must be taken 
of them on account of the Hght they throw on the features of 
some true epileptic attacks. 

The lesion which is the cause of organic epilepsy is always 
in or near the cerebral cortex, and generally in or near the 
motor region. The attacks commence bv spasm iu that part 
of the |>eripherT related to the cortical centre that is 
damaged — in tlie face, arm, or leg, Ttie attacks differ from 
those common in idiopathic epilepsy by commencing with a 
sensation or with clonic spasm in the related part : the clonie 
spasm may spread and become genei'al, changing to tonic 
spasm if it gets more intense. Conscioosness is then usually 
lost. Slight attacks due to snch an organic cause may be 
limited to spasm at the part in which the symptoms commence, 
and may be attended by no affection of consciousness. 

In all cases, however, the morbid process of "discharge" 
promoter its recurrence, and does so in any part of the brain 
to which it may spread, whether it is the result of a general 
nutritional disposition or caused by local disease. The result 
of this residual disposition is to bring together the recurring 
convulsions that result from local disease, and those due to n 
general morbid tendency. The discharges set up by local 
ilisease spread lu ihe brain, and wherever they extend they 
leave the same disposition to recurrence. The result is 
that such cases of " organic epilepsy " come to resemble 
" idiopathic epilepsy," and the longer they have continued 
the greater is the effect, so that the causal disease becomes 
subordinate to the general tendency induced. But the two 
classes present an imjtortant difference in that the actjuired 
ilisease. resulting from an old local lesion, does not involve 
tninsniission to desi-eudant«, as does that which depends on a 
{terversion of unirition, congenital in the strictest sense of 
the word and often inherited. 

Convulsive attacks, resembling thoae of epilepsy, ooour in 
(he (oxiemic state induced by kidney disease, es[>ecially 
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during prcpnaiiCT and its termination. These are comraonJy 
distingtiiahed as " eclampsia," or " puerperal eclampsia,'" 
They ceaee if the patient survives, and are not related to true 
epilepsy. The term "eclampsia" ia also sonietimes applied 
to the ronvulsions which nccur in young children at the time 
of the first dentition, and are due to retarded development 
of the brain. These have a more intimate connection with 
epilepsy, and may persist as such. This is alsn sometimes 
true of the convulsions which may be excited by retles irrita- 
tion, as of the intestinal tract. Persistence of attacks due 
to such causes is always facilitated by an inherited tendency 
to the disease, and this is also true of their occurrence. 
Such a tendency promotes the special effect of the exciting 
cause. 

Another form of ooavnlsive attack is often met with which 
is the result and expresaioii of the morbid state of the brain, 
termed "hysteria." It is conspicuously different from the 
epileptic fit in its characters, and yet, in its more severe forms, 
presents intense muscular spasm. Hence it is not rare to 
liave confusion between the two, different as they are in 
character and nature. Such attacks present all gradations of 
degree, but all present the characteristic feature that the 
spasmodic action is such as might be produced by the will, 
{^though they may transcend in degree voluntary' movements. 
The movements are "co-ordinated, " often quasi-purposive in 
character, and differ entirely in their aspect and character 
from the spasm of the epileptic fit. The slighter forms consist 
simply in the intense expression of emotion, in tears, laughter, 
clenching of the hands, without interference with conscious- 
ness. In more severe fonns the co-ordinated spasm is most 
intense, and consists in arching of the trunk, quickly repeated 
movements of the limbs, lasting for a short time and recurring, 
the periods of spasm being separated by intervals of simpler 
emotional manifestation, often delirious in character. Such a 
aerial alternation may last for an hour or more unless cut 
abort by treatment. For the more severe attacks the desig- 
nation " hysteroid " was proposed by the late Sir William 
Roberts, to escape the trivial and misleading associations of 
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the term ''hysterical/' and the designation has sufficient 
practical convenience to warrant its adoption. 

The features of all these seizures are described in the fol- 
lowing pages. The chief subject of the work is true epilepsy, 
the varieties of character and course which the disease pre- 
sents, its various relations, and its treatment. 
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The causes of fpilepay may be divided into thnap (hat are 
remote, and those that are immediate,^ — the predisposing and 
the exciting caHses. The exciting cause of the diseaae is 
that of the first fit, because the malady is self -perpetuating. 
This first fit leaves behind it a tendency to recurrence, which 
is, indeed, often an increase in the primary disposition. For 
the most part the immediate cause is trifling, and the remote 
cause, the predisposition, is incomparably the more important 
of the two. Most of the exciting causes of the first fit, even 
when their infiuence is most direct, are quite inadequate, alone, 
to account for its occurrence. They are such as are daily 
encountered with impunity by normal individuals, and their 
special effect is due to the antecedent state. In a large 
number of cases, indeed, no exciting cause can be ascer- 
tained ; the first attack is due solely to the gradually in- 
creasing tendency, or is immediately produced by some 
influence that is too slight to be either noticed or ascertained. 

The malady is thus 8elf-peri)etuating ; when one attack 
has occurred, whether as a result of an immediate excitant 
or not, others follow either without any immediate cause, 
or after some very trifling disturbance. This is due to 
a fact, already referred to, that every definite action of 
the nerve centres, in whatever form, leaves a disposition 
to the recurrence of similar functional activity. It seema 
that the renewal of the molecules, lost in the release of 
energy, occurs in the same combination but with some 
minute difference, facilitating a similar change and release 
of energy in similar form. The search for the causes of 
epilepsy must thus be chiefly an investigation into the 

1 
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conditions which precede the occurrence of the first fit. 
The excitant is like a spark which falls harmlessly on a 
heap of sand, but on gunpowder induces an explosion. 
The spark is the immediate cause: tlie real cause is the 
predisposition involvfd in the chemical constitution of the 
material on which it falls. When this is realised, the 
trivial character of many excitants ceases to be surprising. 
Kor should it be surprising that an exciting cause is 
often imperceptible. The disposition seems to increase at 
certain periods of life, as the nutritional constitution of the 
nerve tissue changes under the influence of development or 
of decay. With augmenting instability, equilibrium may 
fail under some definite disturbance, or only when its de- 
ficiency brings it within the influence of the slighter forces 
that act on everj- person every day. 



PREDISPOSING CAUSES. 



The relation of a disease to the general conditions under 
which each individual lives, shows how far they influence the 
occurrence of the malady. 

Ses. — Females suffer from epilepsy rather more frequently 
than males. In the total number of cases analysed, '3000, 
females preponderate over males, the proportion being I'i to 
12 — females 52 per cent., males 48 per cent. : that is, to every 
100 males there were 108 females. This is not due to 
accidental circumstances, for at the hospital in which a 
majority of these observations nere made, in the cases which 
do not present convulsions, males preponderate. 

In the first edition of this book the facts were ascertained 
from 1450 cases, and to them 1550 others are now added. The 
sexual percentage of each series and of the whole are these : 
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1450 CUM. 


SeeomI Serin. 


Total. 
3000 cases. 


., 53-4 per cent. 
«., 4B-6 


¥.. 60-7 per cent, 
M., 40-3 


F.. 62 per cent 
M..48 



It is reasonable to ansume that the percentage of the total 



ir me loiai i 



is verj' near tlie truth, and that thirteen females suffer to 
BT eiy twelve mal ea . 

In most statistics of epilepsy hitherto collected in this 
co untry m5j.e^ have preponderated. This is probably due to 
the inclusion of cases in which recurring convulaions were 
the consequence of an oi^anic cerebral lesion. Such disease 
is usually due to injurj- or to syphilis, and both of these 
causes inHuence males more frequently than females. Most 
similar statistics were collected before we had leained to 
separate such cases from idiopathic epilepsy. Yet the propor- 
tional affection of the two sexes given above is nearly the 
same as that ascertained by Heqiin.* The relation of sex 
to age will be presently considered. 

HEREniT.*ET Phedisposition. — There are few diseases in 
the production of which inheritance has more manifest in- 
fluence,t and the traceable influence is always far less than 
that which exists. In examining inherited inHuence it is 
necessary to inquire — (1) How is its existence shown? (2) 
In what proportion of cases can it be traced ? 

It is well known that the " neuropathic tendency " does 
not always manifest itself in the same form, but it is not easy 
to discern the relation of its varieties. Many diseases of the 
nervous centres have no relation to that tendency of which 
epilepsy is a result. Some of the most grave are the 
result of morbid states of the blood-vessels, and are due to 
disease of organs, as the heart and kidneys, far removed from 
the nervous system, or are produced by a peculiar state of the 
blood. We cannot regard cerebral hemorrhage, or necrotic 
softening of the brain from arterial occlusion, as primary 
diseases of the nervous sj'stem, although they occur within 
it, and are manifested by sudden disturbance of its function. { 
The chief morbid states (besides epilepsy itself) through 

• ' Da Prognostic et dn Traiteineut da I'^pilapBie,' Paris, 1852. 

fAn epilepticb aoii doth often come from hd epileptic fattier."— Jeremy 
Tnjlor, 'Of Rcpentonce,' p. 16. 

I Hcrpia, who carefully invertigfnted this qaa»lion, found Hint the frequency 
of apopleiy among the relations of epileptici wns positively smaller tban In the 
popalulion at large. Even if the concluiioD !■ not perfectlj accarate, it affords a 
uMfal emphaiis on the ■tntement in the text. 
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which the same neuropatJiic tendency ia manifested are in- 
sanitj', and, to a much smaller degree, chorea, chronic hys- 
teria, migraine, and some chronic forms of disease of the 
brain and of the spinal cord. Intemperance is probably also 
due, in many cases, to a neuropathic disposition, but is seldom 
to be trusted as its evidence. 

In every form of disease special influences tend to obscure 
or conceal the facts, due sometimes to the nature of the 
maladv, sometimes to popular ideas which have led to 
reticence. The latter influence is especially effective in the 
middle and upper classes, in which a morbid family tendency 
may hinder marriage, and is also often regarded as involving 
a social stigma. The reticence that is most effective is Uiat 
of a preceding generation, who have passed beyond the 
reach of questions. To this must be added the ignorance and 
the obtuseness of the poor, increased by unfamiliarity with 
the words employed. It is always needful to remem- 
ber how small is the number of words they use or compre- 
hend. A mother who had answered " No " to the question 
if any of her epileptic son's relations suffered from tits, 
presently re-entered the room with two other sons also epi- 
leptic, — brothers were of too near kin to be "relations." 

Many other diseases, outside the nervous system, are often 
assumed to indicate a family tendency which aids in causing 
epilepsy. Some of them have this significance, but are so 
common, apart from epilepsy, that they cannot be admitted 
"lave the weight ascribed to them. Others are neither so 
I frequent in association with epilepsy nor of such a nature as 
I to make the connection intelligible. A causal relation is often 
I asserted on the strength of one or two striking instances, which 
iiwider observation fails to confirm. This is true of phthisis, 
and of other diseases of which ancestral or collateral trace is 
to be found, sometimes or often. They are occasionally con- 
spicuous from the side of epilepsy ; but when the relations of 
these diseases are studied, epilepsy is not to be discerned 
more distinctly than in the population at large. It is certain, 
therefore, that an erroneous opinion may readily be formed 
(see p. 9). 

In all investigations into inherited tendencies the facts 
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ascertained fall slKiit of tlif truth on account of the condi- 
tions of the investigation, ^preceding or associated disease 
in other members of the family cannot be ascertained in a 
considerable proportion of the cases in which it exists or has 
existed. The causes of this have been just mentioned. 

In attempting to discern the influence of inherited tend- 
ency, notice can be taken of two diseases only. Epilepsy and 
insanity are interchangeable in families: they are certainly 
correlated : other " neuroses " are so widely related, or at least 
seem to be connected with so many other morbid states, as to 
make their significance uncertain. Even hysteria is too 
closely related to the normal nervous system of females to 
permit it to be of definite significance. Migraine is too 
closely connected with inherited gout, and so also is neu- 
ralgia, to permit weight to be assigned to them, and the 
relationship of epilepsy to gout 's undecided. Dipsomania ha^ 
more claim to a distinct connection, but is infrequent. By 
thus confining attention to the occurrence of epilepsy and 
insanity', the facts are more certain. 

Of 2400 cases in which the point was carefully investi- 
gated, such inheritance was traced in 973, or 40 per cent." 
But this, for the reason already given, is much below the 
truth. The series investigated for the first edition of this book 
showed 35 per cent, of inheritance (429 out of 1318 cases). 
These were almost all hospital cases. In the second series, 
seen since the first edition was published, the percentage is 
46 (544 out of 1182), The cause for the increased propor- 
tion of inheritance in the second series is sufficiently evident 
and instructive. Almost all the cases of the first series were 
seen in hospital practice, and the poor often know little, and 
seldom know much, of the diseases of their relatives and 
ancestors. The second series includes a considerable number 
of cases seen in private. In the better classes there is far 
more knowledge, and seldom intentional concealment from 
a physician, of known facts. There is often, indeed, within 
a family, ignorance of hereditary- disease, which is supposed to 
* Tbe proportion of cases in which evidence of iulieritnncc ia to be tmred nu 
ftmud bj Eecheverrin (' Un Epilepsj,' New Yorlc, 1970, p. 183) in 300 cmm to bs 
28 per cent., b>- RaynoldB (' Epilepsy,' 4c., London, 1861, p. I2i) from ■ mnch 
tDMtler number to be 31 per cent. 
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entail a stigma, and doea involve apprehension. In con- 
eequence of this, one generation may be unaware of such 
disease in that which preceded it. The facts, therefore, fall 
short of the truth, but the effect of this influence is far less 
than that of ignorance among the lower classea." 

If the cases seen in private are taken separately they 
amount, in the two series, to liOO, and heredity was traced in 
47 per cent. 

It is certain that even these facta are below the truth, 
and also that we are justified in assuming that the indica- 
tions they afi'ord are true of all classes. We may safely 
conclude that in at least 50 per cent, of all caees of epilepsy 
the malady is tiltimately the result of neurotic inheritance. 
The jirnportion may be much larger, but its extent is not at 
present to be discerned. 

HtreiHty and Se.r. — ^Inheritance does not affect the two 
seses equally, 



Without hereditj' 
With heredity . 



shown by the following figures : 

Mate: Ftmalti. 

1 p«r cent. 692, or 67 per ce 



45S, D 



615. 



x^a 



Heredity thus appears to play a larger part in the 
causation of the disease in females than in males. Among 
those in which the disease was inherited, 97-3 cases, the females 
constituted 53 per cent., and the males only 47. It seems, 
' therefore, thai when there is an inherited taint the females 
of a family are more likely to suffer than the males. The 
same fact has been noted by other observers. In examining 
the mode of inheritance we obtain some light on the origin 
of this difference. 
The inheritance is from the mother's side rather more 
* 'Ihe following inata lice iUustratei itt onoe the conceiilmeiitiii the better claH«i, 
nod the frenkuess with which a doctor ia uinftlly treated ; — A Udy brought her 
wn aged foar, who hitil hail fita aioce a year old. She only knew that a halt- 
coniln of her father'a bail had fiti. But the ladj's mother came hIbo, mid atayeJ 
behinil to tell me that her hatband, the boy'a graudrnther, and two of hit aiatera 
were epileptic. Of this the patient's mother knew nothing. In n tew yvara the 
koowUdge would have disappenred Trom the family. Thii i Diu nee giTea weight 
to the opinion that, eren in the better elaiaea. aacertoinable fiteta fall ihort t>f 
the troth. 
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frequently than from the father's, the difference amounting 
to 13 per cent., as shown in the foliowing cases of UT5 in- 
herited cases in which the point was noted : 

loAen/aitit, Caitt, Pn-eexlar/t. 

Father's tide 333 . . 34S 

Mother's «ido 361 . . 37'7 

Botli side. 65 . . 6-7 

ColInieniU only 1B8 . . 20-8 

•>57 100 

The side from which the disease is inherited has another 
relation; it has a distinct influence on the occurrence of 
the affection in the two sexes. There is clearly a tendency 
for the transmission to be from father to son and from 
mother to daughter. In the cases in which the disease was 
inherited from the father's side, males were in excess of the 
females by about 13 per cent. (188 males to 145 females, 
equivalent to 56 per cent, males and 44 per cent, females), 
which is an excess of 9 per cent, above the average for the 
whole number (47 per cent, males). Whereas, in the cases io 
which the disease was inherited from the mother's side, 
females were in excess by about 17 per cent. (1(1 per cent, in 
the first serie* — 98 to 71, but 18 per cent, in the second — 
100 to 67). The percentage of the males affected is thus 
29 per cent, greater when the disease is inherited from the 
father's than when from the mother's side, , 

The affection of brothers or sisters must be regarded as an 
indication of congenital tendency, although we may be un- 
able to trace antecedent instances. This feature is often met 
with in diseases that may be inherited. Many members of 
a family may present the disease, so far as can be learned, 
(/f novo. It is frequent in phthisis, and is a very important 
although mysterious fact. In the cases in which only 
immediate collatei'als are involved there is an excess ot 
females, but not much greater than in all cases. They con- 
stitute 57 per cent, instead of 52 per cent. 

We may now see, in part at least, why females pi'epon- 
derate so much more in the cases of inherited disease than 
when there is no inheritance. The inheritance is more 
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frequent!;- from the mother's side than from the father's aide ; 
when the inheritance is from the mother's side, females suffer 
in a much larger proportion than males. 

Of the relatives who have suffered, the mother was affected 
less frequently than the father. The father suflered from 
epilepsy or insanity in 40 per cent, of the cases in which the 
inheritance was paternal ; the mother herself in only iJfi per 
cent, of the cases in which the inheritance was maternal. 

Although the mother herself suffered less frequently than 
the father, the two suffered from epilepsy itself wiUi equal 
frequency, and the difference depends chiefly upon the fact 
that the mother suffered from insanit;^ much less frequently 
tlian the father. Of 7fi2 cases of inherited epilepsy the father 
himself was epileptic in 87, and the mother in 91 cases; the 
father was insane in 30 cases, the mother in only 21. 

In some cases the family tendency, as evidenced by the 
number affected, was verj- strong. In one case, for instance, 
five other individuals were epileptic — the patient's mother, 
maternal aunt, two uncles, and cousin. In another instance 
no less than fourteen members of the family suffered from 
epilepsy — the patient's mother and maternal grandmother : 
her mother's sister and mother's brother's son ; four of her 
own sisters, and five of her sisters' children. In a third, 
eleven epileptic relations were known— the mother, both 
maternal grandparents, two maternal aunts, and of the twelve 
children whom the mother bore, the patient and five brothers 
were epilepic. In another instance the patient's father, two 
of the father's brothers, and three of his sisters were epileptic 
— another instance of six cases in one generation. 

The neurotic diseases which can be traced in the ante- 
cedents of epileptics, and can be regarded as significant, have 
been already mentioned. Epilepsy and insanity are con- 
spicuous, and epilepsy is the moi'e frequent. A history of 
epilepsy was obtained in nearly three quarters of the inherited 
oases. In rather more than half (534) it existed alone ; in 
110 it was combined with insanity, in X cases with chorea, 
and in 3 with both insanity and chorea. Insanity occuired 
in the relatives of about one third (327) of the inherit* 
and of these it existed alone in two thirds. ' 
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not a certain, is often a |irobable indication of a morbid 
family temlencj'. and some weigbt must be given to it as an 
indication of a disposition to disestse of which epiiepsj- may 
be a result, even when it has an immediate excitin" cause. 
A lad whose iirst tit occurred during measles had two 
epileptic cousins on his mother's side, his mother's uncle 
and grandmother committed suicide, while three of the 
mother's cousins were insane. One patient's sister, insane, 
attempted suicide, and her mother's sister made a successful 
attempt. 

The many allied diseases that are met with in relatives are 
probably sometimes related to epilepsy, hut theii' general 
frequency and other relations reduce the significance of the 
association to a comparatively small degi'ee. Chorea oc- 
curred in other relatives in 4G eases, in 32 of which it existed 
alone : in 8 it was associated with epilepsy, and in 4 with 
insanity. The forms of paralysis, paraplegia, and infantile 
palsy included in the investigation, were not more fi'equent 
in the families with other eridence of neurotic tendency than 
in those who presented no such history. The cases in which 
a strong family history of hysteria was obtained were very 
few. Hut there are many sources of fallacy. Hysteria is 
not common among the poor of this countiy, and is frequent 
among the better classes apart from other neuroses. 

Hefeniffeneou.t Ilerrditij ; IiuHrrct InhiHtance. — Is epilepsy 
predisposed to by any other inherited tendency than that 
indicated by the occurrence of its own immediate allies? 
Oout, rheumatism, and phthisis have been supposed to favour 
its occunence. Regarding Thfiimatism, apart from the heart 
disease which it may cause, it is very difficult to perceive 
evidence in support of the view. The influence of ff<nit is 
equally ditficult to discern. It is so common that most in- 
stances of concurrence are unlikely to be significant, and its 
relation can only be ascertained by a special investigation, on 
a very large scale, fiom both sides. The question will be 
presently considered. The effect of phthids is also difficult to 
ascertain. It is certain that the family history of epileptics 
presents a laige proportion of cases of phthisis, but the 
coincidence is probably accounted for by the cnmmonness 
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of lung disease. A relationship between the two is suggeated 
by remarkable instances occasionally met with, but this 
is true of many other diseases. One patient, presenting 
no evidence of neurotic inheritance, had lost father, mother, 
and six brothers and sisters from phthisis, she herself, tlie 
sole survivor, being epileptic. The statistics which I can 
offer on this point are unfortunately not extensive; as 
far as they go they do not give support to the opinion that 
there is a relationship between the two diseases. Phthisis 
was inquired for in 300 cases, and a history of it in parents, 
grandparents, brothers or sisters, uncles or aunts, was obtained 
in 108, or 36 per cent. Considering the commonness of 
phtbisis, this does not seem a larger proportion than might 
have been expected, although I am not aware that there are 
any statistics which can be taken as the standard of com- 
parison. But if phthisis ha^ any influence in causing 
epilepsy, we should expect to find it traceable more frequently 
in the cases without than in those with neurotic inheritance ; 
but it is not so. Of 214 cases without, and S(J cases with 
neurotic inheritance, the proportion of phthisis is just the 
same — 3G per cent. Further, if phthisis exerted any causal 
influence, we should expect to find the proportion in which a 
neurotic heredity is traceable smaller when there was a 
tendency to phthisis than when there was not. This also is 
not the case. The proportion was about the same in the 
cases with and those without a family history of phthisis. 
These facts suggest that the association of phthisis and epi- 
lejisy is accidental. The same conclusion is suggested by a 
seai'ch for a history of epilepsy in the families of the 
phthisical. My colleague Ur. F. Roberta has been so kind 
as to question on this point several hundred patients suffer- 
ing from phthisis, and the proportion in which any relative 
was known to have suffered from fits was only one in forty. 
These facts seemed sutiicient to make further investigation 
superfluous. 

A similar conclusion is probably true regarding many other 
morbid states of which a history may be found in the parents 
of epileptics. Curious associattions with every form of disease 
will be heard of, but this does not prove a causal relation to 
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epilepsy, because instances as striking will be found in a 
corresponding number of individuals free from epilepsy, 
NeverthelesB, sweeping statements regarding such causation 
o£ the disease have been made on the strength of instances of 
this character. In general, any causal relation to epilepsy 
of inherited diatheses outride the nervous system has yet to 
be proved. 

There is, however, one constitutional state which comes 
into a conspicuous relation with some diseases not far 
distant from epilepsy, and has been thought to be dis- 
tinctly related to epilepsy itself. It is the state which has 
been termed the "uric acid diathesis," and is closely con- 
nected with gout. The facts suggesting the relation have 
been insisted on, especially by Dr. Haig, but the facts are 
raither suggestive than conclusive. The frequency of the 
diathesis must be taken into consideration, and mere coinci- 
dence must be allowed weight. We must also remember that 
in an individual who is otherwise predisposed to epilepsy, and 
is already its subject, attacks may be excited by many in- 
fluences which cannot he properly regarded as the causes of 
the diseaee. Inherited gout seems to be distinctly related to 
migraine, but such an analogy should do no move than make 
us observe with care, and on an extensive scale, recognising 
all sources of fallacy. 

Inherited Syphilis. — In a few cases of apparently idio- 
pathic epilepsy the patients were the subjects of well-marked 
inherited syphilis. All cases in which there were symptoms 
suggestive of local brain disease were left out of con- 
sideration. In spite of careful attention to the point for 
many years, I have been unable to perceive definite grounds 
for suspecting that epilepsy is a consequence of inherited 
syphilis, except as an indirect effect of its influence on 
general development. In very few of these cases did the 
attacks begin in infancy; in most they commenced towards 
the end of childhood, or after it. Any influence of syphilis 
on the nervous system, exerted indirectly through a toxic 
blood-state, would lead us to expect this result to he earlier 
and more frequent than it can be seen to be. 

Ma/rrnnl iU-heaJth during pregnancy is met with in some 
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cases. To it may, perhaps, be ascribed a share in causation, 
but it can only aid in an indirect manner. Whatever impairs 
nutrition hinders development, and the hindrance to the 
development of the nervous system may lead to con- 
vulsions in early life, which, in their turn, may dispose to 
epilepsy. Maternal "impressions" need only be mentioned 
as a curious illustration of the universal habit of noting the 
rare coincidence and ignoring the vast number of cases in 
which there is none. 

Comanffuinitif of Parents. — The frequency with which re- 
lations marry is far less than is generally fancied, and is 
insufficient, in the case of epilepsy, to bring the consan- 
guinity of parents into definite discernment. It may, 
however, have an influence when neurotic heredity exists 
in both parents. It is probable that consanguinity only 
intensifies existing tendencies, but sometimes mental defects. 
such as idiocy or blindness, may arise; verj- rarely epilepsy 
results. The following example shows that, apart from a 
morbid family taint, the marrit^e of relations may have a 
profound influence on the offspring. Two first cousins mar- 
ried, in whose families no nervous disease could be traced. 
Of seven children, four, three girls and a boy, were born 
blind from congenital defect of the optic nerve. Two other 
brothers had no defect of sight, but one of them, and also 
one of the blind girls, became the subjects of idiopathic 
epilepsy. 



Age. — The influence of age on the occurrence of e]»ilepsy 

has been ascertained from the time of life at which the first 

fit occurred in a series of 3000 cases. The first fit, slight 

or severe, must be regarded as the indication of the time of 

the commencement of the disease. The frequency with which 

definite convulsive attacks are preceded, often for years, by 

attacks of " petit mal," renders much care needful, and has 

lessened the total number of cases from which tnistworthy 

f iacts can be ascertained. Patients seldom suspect the lela- 

1 tion of the slight attacks to those that are obtrusive, and 

I often date the commencement many years after the actuil_ 

r onset. 



If wv take first decennial periods, ^ 
of (3002) cases in each periofl is as fol 
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The percentage of the whole constituteti by the casea 
beginning in each period is shown in this table. Fnder ten 
years of age more than one quai'ter of the caseB commenced, 
27'5 per cent. Between ten and twenty nearly one half of the 
total number, 4G'5 per cent., began. In the next decennial 
period, twenty to thirty, the number falls to about a seventh, 
15"6 per cent. Between thirty and forty only G per cent, 
began, between forty and fifty about 2^ per cent., between 
fifty and sixty 1 per cent., and over sixty only ■& per cent, of 
tlie total number. Thus 74 per cent, of the cases commenced 
under twenty years. This proportion (2224 of the 3002) ia 
not far from that found by Hassex in the largest collection of 
cases previously made (757 out of 995). 

The relation of the cases to age is shown in greater 
detail in the nest table, which presents the annual number 
of 2383 cases commencing in each year up to twenly-one. 
After this age the numbers become too small and \ariable 
to make it worth while to give more than the smallest and 
largest number in each year of the decennium. The annual 
number is, however, given for the period after iifty-nine. 



Cbk> 


4!=. 


, 155 


6 . , . . 


93 


7 . . . . 


79 


8 . . . . 


77 


. . . . 


. 66 


10 . 


56 


11 ... , 



18. 


. 140 


14. 


. 188 


16. 


106 


16. 


. 167 


17. . 


. 133 


18. 


H4 


19. 


03 


20. . 


79 


21. 


65 


22—29. 


. . 9-30 



40— 4&. 
60—59 . 



A large number of cases, no less than 1-3^ per cent, of the 
whole, thus commenced during the first three years of life. 
In this group no coses of simple infantile convulsions are in- 
cluded, only such as, beginning in infancy, continued as 
chronic epilepsy. There is a difficulty in ascertaining the 
exact date of commencement in all cases. Of about one third 
all that could be learned was that they began in infancy. In 
the table these have been distributed through the first three 
years of life in the same proportion as presented by the two 
thirds in which the exact date of commencement could be 
ascertained. The number of cases is largest in the first year, 
and falls rapidly to three years of age, and then more slowly 
until five, when the minimum for the early period of life 
occurs. From this there is a considerable rise at seven, the 
commencement of the second dentition, then a fall at eight, 
and from this the numbers increase slowly at nine and 
ten, rapidly at twelve, until the maximum is reached at fifteen 
and si.xteen, at which 1011 and 1G7 cases commenced — about 
one seventh of the total number. From this period we have a 
rapid fall to twenty-one, after which only a small number 
began in each year. 

The two series of cases, that given in the first edition, and 
chiefly drawn from hospital practice, and the second, largelv 
from private practice, correspond so closely that it is not 
worth while to present them separately. For instance, in 
the first series the percentage between twenty and twentv- 
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nine is lo'T, in the second lo^fJ. In the period between 
thirty and thirty-nine it waa (i in the first series and Gd in 
the second. A similar correspondence obtained throughout, 
and is evidence of the trustworthiness of statistical inference 
when the data are sufficiently laige. 

The influence of the epoch of puberty is shown by the 
fact that, during tlie years of age fourteen, fifteen,, and six- 
teen, no less than 17 per cent, of the cases commenced. 
If the five years twelve to sixteen inclusive are regarded, they 
include the onset of more than one quarter of the cases. 

Relation of Sex to Age. — The proportion in which the 
two sexes suffer varies considerably in the different periods 
of life. We may compare, first, their affection in the several 
decennial periods. (The general facts may be stated, without 
a numerical list.) In the cases commencing under ten years 
the females exceed the males by 8 per cent. In the second 
decennium, between ten and twenty, the excess of females 
amounts to 20 per cent. In the third, between twenty and 
thirty, there is a considerable fall, but the excess of females 
amounts to 12 per cent. Between thirty and forty, the num- 
bers being still smaller, the relation is reversed; the males 
exceed the females by IJ! per cent. Between forty and fifty, 
with a continued fall in numbers, the excess of males is still 
greater, amounting to 29 per cent. Between fifty and six^ it 
reaches 30 per cent., and over sixty males suffer almost ex- 
clusively. 

If we examine the sevei-al periods of life more minutely, 
we find that in the cases which commence in the first year 
of life the females are almost twice as numerous as the 
males. In the second year the number of females falls 
considerably, while that of males rises slightly, so that the 
difference between them is less. During the two follow- 
ing years the numbers fall, until a minimum of each 
is reached at five years, the females being still in slight 
excess. At six and seven years a rise occurs, and the 
number of cases in each sex is, in the latter year, nearly the 
same. From seven to thirteen the earlier relation is re- 
versed; the males are in excess of, or equal to, the females, 
with the perhaps accidental exception of the cases com- 



rr'^fl'^injr a^ '^i^^ve-n At tw<*l^-** — that is in the thirteenth 
7*j»T of ]'.f^ — "^h** /Tiaximnm fr»r males ia reached, and from 
*h.' nT>til "ix^^^n th^<^ i* a i«lif^fat fall. The maximum for 
f^TfiTi]^* fpr-f-nr^ laf^r than for males. The numbers increase 
at f'3r*-]7«^ and thirf^'-n, and then more slowly, until at 
'iX^f^f'Ti Oi^ rftTtXtfnnm for any year is attained, and they 
ar'- in that v-ar on" third more numerous than the males. 
I^l^injf Oi^' n'-x* fiv** y*'ar^ the numbers in each sex 
fall rapidly, fh** femal^^ }t^ing still in excess, but the two 
HT'' rj'-arly '''|»»al a* tw^nfy-one. The females continue, how- 
^•ver. in «lijiM *'.x '•*'««» lui^il twenty-nine, when the two sexes 
are affeft#.d e(|fially. After this the relation between them is 
rev#'r«ed -in almost evpry year the males are more numerous. 
Th" female«i |ire«ent no increase at the climacteric period, 
jn»d they are fpwer in very late life than are the cases in 
fniit«'«. Only tiuo cfise roninienred in a woman after sixty; 
in men. ra'^es romnienred at fifty-eight, fifty-nine, sixtj'-two, 
Hixh-fiinr* «ixty-nin»», antl seventv-one. 

Tlino at each of the maximum periods, at infancy and 
|Mil)i*rty, the exress of females is verj' great. During the 
ln*»T pi'rifMl cif rhildhood the numbers are nearly equal. The 
I'Xress iif females lessens after puberty, and ceases by middle 

life. 

Uilnfion of HtrnUfif to Agr, — How far does an inherited 
<»'n<li»ni*y influence the ap» at which the disease commences? 
Il ha«« lM»en said that when then^ is hereditv the disease 
bt-jrin-* lH»fim^ twenty. We shall, however, see that, so far 
in>n> Ihis beinjr true, the influence of hereility continues until 
si late period of life, and, although absolutely pi-eatest in 
youth, it is ivlatively only a little less during adult than 
ihi! in«r early life. 

PnHioulavN a^ to heitHlity and age at commencement were 
noted in i2ii cHsos, oi which heredity existed in SsS, or 
alvjut 40 per cent. The distribution of these throujrL life 
iliffeiNHl only slightly from that of the n(»ij-here(litarv ca'^es. 
About o per cent, began in the first year ol Jije. aij.] ibe 
annual nuinb«^r foil to a minimum in late chilillHincl. u, 7•i^e 
to a maximum at puberty. This maxim mu. 1j'»w< vf-r. 
occurred at fourteen rears ot acre — a rear eavli»'r ihaij ibe 
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muxiuuim for non-hereditary cases, which was at fifteen 
and sixteen. The cases with heredity lessen gradually during 
life, hut continue to oceur to the last. The latest case of 
the entire series was a man who suffered from what was appa- 
rently idiopathic epilepsy commencing at the age of seventy- 
one years, and in him the disease was inherited, his father 
having suffered from fits, clearly epileptic, for many years. 

The relative freijuency of heredity is shown by the pro- 
portion which the hereditary cases hear to the total number 
commencing al eaeh period of life. The relation to age, 
in periods of twenty years, is shown in the following table : 



Under 20 



15>I2 



It 41'5 per ci 



The average for the whole of life is about 40 ])er cent. This 
is exceeded by 1-J- per cent, in the first twenty years; in the 
second twenty years the percentage is only 2'3 below the 
average; while in the cases commencing over forty it is only 
10 per cent, below the average. 

Relation of Hrrctliftj to Sex nnd Age. — Since the first 
twenty years include the two maxima at infancy and puberty, 
it is desirable to examine the influence of heredity during 
this period in "greater detail, and we may at the same time 
consider how far the two sexes exhibit its effects. 

During the first three years of life the disease is inherited 
by nearly the same proportion of females as of males (females 
35*2 per cent., males -Hi per cent.). During the next three 
years the projiortion of heredity in females rises, but less 
than that in males (males 44-5, females li!S). The third tri- 
ennial period, six to eight, presents the same percentage of 
hereditary female cases (i(7'4). while that of males falls bi 
!i& per cent. In the next triennial period, nine to eleven, 
the proportions are nearly equal (37 per cent, males, 38 per 
cent, females), and they are similar in the next triennial 
period, twelve to fourteen (.'((! per cent, males. '6~ jier cent, 
females). The difference becomes far greater between 
fifteen and seventeen inclusive, when the percentage of 
lipredily is in males 30, in females 4(1 per cent. After this 
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less difference is presented; in the next three years the per- 
centage is 32 per cent, males and -18 females, and between 
twenty and thirty it becomes equil, 34 per cent, in each sex. 
Over forty, of 70 males there was hereditj^ in 21 (30 per 
cent.); of 42 females there was heredity in 16 (nearly 35-5 
per cent.). 

These facts are surprising. In such a disease we should 
expect the efEect of the depressing influences that act on the 
nervous system, as life goes on, in greater number, variety, 
and power, to throw heredity into the shade. The fact that 
it is not so ia insignificant. We see that such causes do act in 
greater degree as life advances, but they are not effective, 
compared to predisposition, in the degree we should expect. 
It is also to be noted that heredity can be ascertained leas and 
less as life advances and the preceding generation ]}asses from 
the reach of questions. This brings out the fact that the 
disease is essentially related to congenital tendency, rather 
than to simple failure of nutrition and function, or to the 
many morbid influences of adult life. These may be effec- 
tive, but the most powerful influence is the tendency to im- 
perfect stability that is inherent in the nerve tissue, and is 
certainly largely dependent nu inheritance. Its congenital 
nature renders it persistent long after the time when it 
might be expected to cease with completed structure and 
function. It will be considered more fully at a later page. 

Post-epileptic Hi/steroid Conviiluon. — In a considerable 
number of cases of epilepsy an attack, which may he un- 
noticed, is followed by post-epileptic hysteroid convulsion, 
and its causal relation deserves note. 

This immediate sequel is far more frequent in females, but 
the differences in the sexes is less the younger the sufferers. 
Under ten the sequel is met with in 15 per cent, of the male 
and 18 per cent, of the female cases. Between ten and twenty 
the difference is, as might he expected, much greater — 14 per 
cent, of the male, and no less than i^li per cent, of the female 
cases. Between twenty and tliirty the percentage of the males 
remains the same, and that of the females falls slightly. 
Between thirty and forty the male cases with hysteroid sym- 
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ptoiiis leaaen considerably, while the females present a slight 
rise, and constitute '24 per cent. When epilepsy begins over 
forty tliis feature is absent in males: and in women it occurs 
chiefly when there is a suspicion of earliei- attacks. In males 
the hyateroid sequelie bear, at each age, nearly the same pro- 
portion to the cases of pure epilepsy, decreasing veiy slightly 
from a maxinuim in childhood to a minimum in middle life. 
In women, the minimum is in the first decade, the maximum 
is in the second ; and the proportion after adolescence re- 
mains nearly double that of males during the period in which 
they occur. I think, however, that some sxu-prise will be felt 
at the fact that, even up to the fourth decade of life, one 
third of the chronic convulsive cases presenting post-epi- 
leptic hysteroid phenomena occur in males. The siu-prise 
is lessened, however, when we note the peculiar features 
presentcfl by the brain functions in these male cases, which 
often amount to an emotional instability resembling that 
of the female sex, probably connected with the original dis- 
position to epilepsy. The surprise lessens also when we 
perceive the degree in which the epileptic process in the 
higher centres leaves the lower centres uncontrolled but 
energetic. The hysteroid convulsion resembles, at a differ- 
ent functional level, the ])ost-e|>ileptic automatic action 
to be afterwards described (also very common in males), and 
there is no sharp limitation between the state in which emo- 
tion explodes through random movement or escapes through 
ordered action. 



ExciTrwii c.irsES. 

We must regard, as the exciting cause of epilepsy, the 
condition or circumstance to which the first fit was ajipa- 
rently due. It may be again pointed out, to prevent mis- 
conception, that these exciting causes cannot be regarded 
as the essential causes of the disease except in a very small 
number of cases. They would have been ineffective had not 
a predisposition existed, due to inheritance, or to causes 
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which are generally beyond our recognition. As already 
eaid, the exciting cause, as a rule, bears no more causal rela- 
tion to the &rat attack than does a spark to the explosion of 
the gunpowder on which it falls. The" existence of the pre- 
disposition 13 revealed by the action of the spark. Chemical 
attraction, restrained in unstable equilibrium, needs only the 
stimulus of the slightest added motion to cause sudden chenni- 
cal change and the escape of the energy bpf(u-e restrained. 
The real cause of the disease is the morbid state of the nervous 
system, the existence of which is only revealed by the effect 
of the immediate excitant of tlie first fit. How potent is this 
element in causation, we perceive when wp regard the large 
number of cases in which minor attacks occur first, often for 
years of so slight a character that no notice is taken of them. 
Nevertheless, since the occurrence of one fit undoubtedly 
facilitates the occurrence of others, we must regard the ex- 
citant of the first fit as, to some extent, the cause ot the other 
fits, r. c. of the whole developed disease. 

The study of these causes presents peculiar difficulty. The 
statements made by patients have, of necessity, to he received 
with caution, and theallegedfacts to be carefully investigated. 
An occurrence so striking as a fit is naturally assumed to be 
due to some cause at least discoverable, and so is often at- 
tributed to a remote and improbable antecedent. Of l(i(15 
cases in which this point was noted, a reasonable cause for 
the first fit was given in 69G, or 42 per cent., and in the 
remainder no probable cause could be ascertained. From 
this series the cases distinctly originating in dentition con- 
vulsions are excluded. 

Relation to Stx. — An exciting cause is met with in males 
rather more fie(|uently than in females. 

Relatinn In Atfc. — If we examine the proportion of caseH in 
which an exciting cause can be traced in the different periods 
of life, we find that under ten it is nearlj' the same for Ijofb 
sexes. From ten to twenty there is a great difference be- 
tween the sexes, excitants being traceable in manv more 
males than females. In the next two decades, twentv to 
forty, the percentage in men continues nearly the same; Imt 
in women it rises in the first, and falls in the second. In 
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the cases which occur over forty years of age the percentage 
in each sex is about equal (40) ; but in the male cases com- 
mencing over fifty an exciting cause could be traced in as 
high a proportion as two thirds. Thus the most striking 
pecTiliarity is the large proportion of cases which commence 
in women between ten and forty years of age withoiit any 
discoverable exciting cause to which they can be ascribed. 

We may now consider in more detail the various exciting 
causes that can be ascertained. 

IxFA.NTtLK Causes. — Foremost among personal conditions 
is the fact that, in a very large number of cases, the attacks 
commence in infancy, during the first three j-ears of age. 

It is convenient to consider these cases together. They 
will be found to fall, for the most part, into three classes: 

(1) Those in which labour was protracted and difficult, or 
(seldom) premature and swift, in which the symptoms imme- 
diately after birth suggest some meningeal haemorrhage. 

(2) Cases in which the attacks begin by a severe fit or series 
of fits, with indications of a local cerebral lesion. (3J Cases 
which constitute the majority, in which the infantile fits are 
at first sliglit, and are associated with retarded development, 
especially manifested by backward teething. There are, in- 
deed, a few other cases in which some influence — exposure 
to the sun, or a fall, such as may be influential at any time — 
has preceded the first fit. 

The largest group is the third, the cases in which epilepsy 
dates from the convulsions called "teething fits." In about 
two thirds of the cases beginning in infancy, particulars of 
which could be ascertained, the fits arose from such so-called 
"dentition convidsions." It seems legitimate to ascribe 
to the same cause a similar proportion of the cases respecting 
which no information was forthcoming. If so, we have a 
total numbei' of cases due to this cause which constitutes 7 
per cent, of all the cases investigated. 

.411 now perceive the truth of the opinion, long ago urged 
by Sir William -Tenner, that almost all convulsions associated 
with dentition are really due to the conHtitutiotiul condition 
of retarded develojiment which we call " rickets," from its in- 
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fluence on the bont's, i. c. to the irritability of the nervous 
system which accompanira this condition. The further details 
of the cases fully confirm this, for in a large number there 
was a hiBtory of late teething and late walking, while many 
present crooked limbs. DouVitless an inherited neurotic ten- 
dency has some effect in disposing tci convulsions under 
this exciting influence. Illustrations of this are occasionally 
met with. Thus infantile con^-ulsions occurred in eight out 
of nine children whose mother's father and father's sister 
were epileptic. 

Even these facts probably do not represent fully the 
influence of rickets in the production of epilepsy. In many 
of the cases just described the course of the attacks was 
continuous from infancy to adult lite. In others, however, 
there were intermissions, especially during the period of 
childhood. In several, for instance, the fits ceased at seven, 
to recommence at ten or eleven years. In many other cases 
in which epilepsy commenced after the period of child- 
hood was over, repeated convulsions had occurred during the 
first dentition, accompanied in most with other signs of 
rickets. It seems reasonable to ascribe to these convulsions of 
iniancy a share in predisposing to the convulsions of later 
life, and the addition of these cases raises the proportion in 
which the infantile disease has some share in causation to as 
much as 10 per cent. 

We speak of convulsions as due to rickets. But how are 
they produced? They coincide with the hindrance of de- 
velopment which occurs so often and so readily towards the 
end of the firet year. Growth indeed goes on, but the 
functional development of the tissues is hindered: they 
do not present the capacity for function that should coincide. 
Any general illness or prolonged digestive disturbance may 
have this condition as a result. A severe attack of diarrhcpa 
in a child of ten months may cause distinct signs of rickets. 

How does the state of defective development cause the 
liability to convulsions ? It can be adequately explained 
liy the simple fact of ret aj'iled j,le\-el op m e n t . In the nervous 
system we know that, at birth, tin- state ut rhe various struc- 
tures difiers.^that some are structUTftUy {wrfect, while ill 
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others a considerable amount of developmental cliange has 
still to occur. Full structural development must precede 
full functional capacity. The nerve structures which are 
lower in function, ami partly in position, are developed hefore 
the higher. This is trne of the motor elements and reflex 
centres. The lower centres are under the control of the 
higher, and their activity in early infancy, when the higher 
centres are less developed, is manifested in the conspicuous 
activity of the reflex processes. Hindered development acts 
most on the least developed structurea, those which should 
control the lower. Hence the tendency to spasm and con- 
vulsion in cases of rickets. 

Whether rickets is or is not entirely preventable, the 
degree in which it leads to convulsions may always be pre- 
venteii by proper attention to the diet and hygiene of in- 
fancy. These facts, therefore, suggest that a considerable 
proportion of the cases of epilepsy are really within the range 
of preventable diseases. But inherited taint exerts the 
same influence as at other periods of life, predisposing to 
the occurrence of convulsions in backward children, and 
to the persistence of the tits, and that the management ot 
such children should be a subject of extreme care. Even 
a single fit in infancy indicates the need for careful super- 
vision. 

The second class is that in which epilepsy is the result of 
an organic lesion of the brain during infancy. These cases' 
differ from those last considered in three featnres. The epi- 
leptic convulsions are one-sided, at any rate when moderate 
in degree ; and if there is an aura, it is in some part of 
one side. The spasm can often be observed to commence 
locally in the hand or face. When both sides are con- 
vulsed, one is affected before the other, except in the 
most violent attacks. In these there may be no perceptible 
interval between the affection of the two sides. Inquire regard- 
ing the character of the infantile convulsions will usually 
elicit the fact, when their character is known, that these 
also were confined to one siile. The second feature is that the 
first attack of infantile convulsions was of great severity. 
Often, indeed, there was a series of convulsions, one after 
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anotlier, for several hours. Sometimes sueli a series was the 
only infantile attack ; often such initial attacks were followed 
by others for a month or two. which then ceased, to recur when 
a few years had passed. Complete continuity of occurrence 
from infancy to adult life is leas common in these than in 
the cases first conMidered. The third feature is that the first 
convulsions often occur during some acute illnesH, or soon 
after a fall, or in a state of general jihysical jirostration. 
This is not always the case, nor is it always true that there are 
several consecutive convulsions at the onset. But the first 
fit is seldom alight in degree, and, if the facts can be ac- 
curately ascertained, the first fits will be found to have been 
unilateral. 

In such cases there is often distinct hemiplegia at the 
onset, which may persist in some degree. They are con- 
aidered in more detail at a subsequent J>age, 

In a third groujj the first ajTuptoms can be traced back, 
not only to infancy, but through infancy to the earliest 
period of separate existence. In some there were convulsions 
during the first two or three days of life : in others there were 
convulsive twitchinga or some other indication, such aa diffi- 
culty of swallowing, or inability to support the head, of 
<lamage to the brain. These cases occur in the children who are 
"firstborn," who enter the world with greater difficulty than 
thoae which follow them, whose birth is long and tedious, 
often needing the aid of instruments to terminate it soon 
enough to save the new life. Yet the same symptoms are 
met with occasionally in children who are born too early and 
swiftly, with cranial walls incapable of juotecting the struc- 
tures within from the slighter but audden [iressure to which 
they are exposed. In both classes the children often pass nut 
of infancy with weakness of the legs, sometimes also of the 
arms, or with irregularity of the movements of the hands, and 
often also with convulsions. The symptoms are the result of 
damage to the cortex of the brain, commonly the effect of 
meningeal hit>moiThage, causing "birth-palsy." When the 
damage is slight there may be no symptoms of paralysis, but 
its effects are often manifested by the occurrence 
Niona, either in childhood or in later life. 
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In a few cases of epilepsy the Hts cau be tiaivil back to 
infancy but do not fall into any one of (hese three classes. 
Most of these are associated with congenital mental defect, 
and occur in families with neurotic disposition, and in which 
other instances of idiocy can be heard of. In these the malady 
must be ascribed to a congenital imperfection of the nerve 
tissue, of which the coDvulsions ami thu mental defect are 
both conaef[uences. 

Mental Kmotios.- — <Jf all the immediate causes of epilepsy 
the most jiotent are psychical — fripht, excitement, anxiety. 
To these were ascribed more than one third of those in 
which a definite cause was given. Of the three forma of 
emotion, fright takes the first place. The relation of this 
cause to age is, however, verj- distinct. It is eilective chiefly 
in early life, when emotion is so readily excited, and is most 
powerful at the transition from childhood to adult life, while 
after middle life it is almost inactive. Of ll'i cases only 14 
commenced after thirty years of age, and 145 commenced 
under twenty. Of these the majority, 102, commenced 
between ten and twenty, only 4^1 cases before ten. The 
female sex is notoriously the moi-e emotional, and ac- 
cordingly the disease results from fright in a larger propor- 
tion of females than of males, although the difference is, 
perhaps, less than might be expected- — 151 per cent, of females 
and -id per cent, of males. It is notorious also that this 
difference between the sexes increases as life advances. In 
childhood one sex is almost as emotional as the other, but 
with puhei-ty men become far less eni<Jtional than women. 
The influence of fright as a cause of epilepsy is in strict 
harmony with this fact. Tnder ten years of age the sexes 
suffer iHjually. Between ten and twenty the males suffer 
less than females as ;i to 4; between twenty and thirty as 
3 to l^i, and over thirty the only rases due to this cause 
occurred in women. 

The influence of this cause on the motor centres is 
accurately recognised in popular phraseology. The stimula- 
tion of these centres causes the sudden muscular actions, such 
I the start of alarm, which originate in the need for 



26 ETIOLOGY. 

immediate movement, which danger entails, through most of 
the animal kingdom. It is by instant movement that danger 
can be escaped or resisted. Fear is the great " e-motion," 
that which induces a *' moving from," and, as a mental state, 
its effect has suggested names for a lair^e class of mental sen- 
sations in such words as " tremble." If flight is impossible, the 
disturbance of the motor centres is shown by tremor. Such 
tremor may persist in the young as chorea, in the old as 
shaking palsy. In those predisposed to epilepsy it may leave 
a deranged state of function and nutrition which entails the 
sudden discharges of convidsion. 

Predisposition usually exists. Hence, in speaking of 
fright as a cause of epilepsy, it must be remembered (as 
already stated) that its effect is only that of the exciting 
spark. 

The exact form of fright varies, of course, in different 
cases, but the list is instructive. In several cases the cause 
was some stupid practical joke — as a pretended ghost, 
children shut up in dark cupboards, an alarm of fire, or 
burglars. In a few cases the patient had watched other 
persons in fits. Alarm during severe thunderstorms was 
another cause. One case was that of a soldier who had 
his first fit a few hours after being terrified, while on 
sentry duty at night, by the unexpected appearance of 
some white goats on the top of the adjacent wall of a 
cemetery, which he mistook for emissaries from the graves. 

Of the cases in which the interval between the fright and 
the fit was noted, the fit occurred immediately in one third, 
within a few hours in one sixth. 

Other forms of sudden emotional excitement mav cause the 
first fit, and these cases also occur during the emotional 
period of life, under thirty years of age. 

Prolonged mental anxiety is, in some cases, the only in- 
fluence to which the disease can be assigned. In this series 
of cases it was given as the cause with apparent reason in 
48 cases, in which males preponderated. This cause is 
effective late in life more frequently than most others. 
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Tkacmatic Casks. — -Xt-xt in numerii.-al imixirtauct amung, 1 
the exciting causes of _?i)Ilei'av are traumatic iuttuences^ j 
blows aadfalTs ott-U^uluiad- To these, after the elimination 
of doubtful instances, 108 cases were due. A third occurred 
under ten years, rather more than a third between ten and 
twenty. Males are atferted by this cause more than females 
— 6-'i to 45. This is clearly due to the risks of occupation, 
for in the cases commencing before ten the females were 
in excess. Between ten and forty the male cases in each 
decennium were rather more than twice the number of the 
females. Over forty the only cases were in men. 

In four sevenths of the cases the injury was a fall on the 
head; in three sevenths it was a blow. In most of the 
wises the patient w;i-< .-luiuie.l for ii time, but in t.nlv a fifth 
did the first fil ."■(■111- iiiiuiwliatcly. In the re.t au 'interval 
elapsed; in one ihinl of the ca-es the interval bclwein the 
injury and the tit was more than a day and less than a week ; 
m'another fifth the interval was between a week and a month, 
anil in about the same proportion the interval vra* more than 
a month. 

It may be urged that these traumatic cases should not be 
included among cases not due to organic disease. But it is 
certain that a bl^ow or fall may excite fits without causing 
any visible lesion of the brain, and all cases were excluded 
in which the present or past sjTiiptoms, or the mode of onset 
i>i the fit.'*, made it probable that "coarse" changes had been 
]iroduced. 

K.riiostire tn the svii is frequently assigned aa the cause of 
tlie first fit, but the relation is often doubtful. Sunstroke 
aifords so ready an explanation of a convulsive seizure 
occurring in the hot sun, that it is naturally regarded as the 
cause of the attack in all such cases. It is an undoubted 
cause in a few. After the elimination of all doubtful in- 
stances, in which some cither cause could be traced, or in 
which the heat of the sun was not very intense, or the 
exposure jirolonged, there remained thirty-five in which it 
seemed probable that the first fit was due to this cause. In 
several cases there was a dii^tinct attack of sunstroke, 
occurring, in most, in the tropics. From this cause, as may 
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be expefU'd, mates, from tlieir greater exposure, suffer most. 
The cases were pretty equally distributed through life, but 
those iu females were relatively most numerous iu chililhond, 
and decreased in adult life, to cease ai thirty. In ten 
the fit occurred immediately ; in several others, in which ai^ 
interval elapsed, this was marked by some form of nerve 
disturbance, such as tremor. 

AcCTE Diseases. — Recurring epileptic convulsions some- 
times succeed acute specific diseases. In some of these cases 
the convulsions are distinctly " post-heniiplegic;" an attack 
of paralysis occurred, probably from thrombosis, during the 
i11ne>4S, and this was succeeded by recurring convulsions. In 
other cases there is no history or indication of any preceding 
paralysis: the convulsions are apparently unconnected with 
any organic brain lesion. The diseases, in the course of or 
after which the first fit occurred, were as follows: 

8c»r]et fever .33 



The remarkable influence of scarlet fever in the causation. 
of epilepsy demands further consideration. The cases due 
to this cause commenced during early life, under eighteen. 
It may be thought that the first tits in these cases were due 
to urtemic poisoning, but this is not supported by the par- 
ticulars ascertained. In most instances there was no evidence 
of renal disease; the fits commenced either during the 
acute disease or during uncomplicated convalescence. In 
many instances the initial convulsions were succeeded by 
attacks of ]iptit mal, which changeil to severe fits only 
after some years. In a few rases convulsions ushered in the 
disease, persisted throughout the illness, and continued after- 
wards as permanent epilepsy. In only one case did ear 
disease aho result from the fever. The urine wu examindl 
in most cases, but no albumen was found. 

These facts suggest that lh« first fits ■"- 
peculiar effect of the scarlet fevet 
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system. It may be remembered tliat this ajiptitie [laisoii 1 
a very wide-spiead action, and that after scarlet fever, optii 
neuritis, leadinjr to subsequent atropliy, may occur witl 
renal or cerebral disease. 

The cases are rare in which epilepsy is the result of o1 
acute specific diseases, with the exception of influenza, 
have learned, however, that the organisms whieh cause tin 
NVniptoma of these diseases give rise to chemical changesl 
in the body, and thus produce, directly or indirectly, toxio-B 
material which has often a special affinity for the structural 
of the nervous system, and deranges their functions, i- 
un influence and its consequences must be carefully 
tingnisbed from the occasional effect of the disease in causinj^ 
IX local cerebral lesion, already referred to, which may causej 
convulsions either as its initial or ultimate effect.' 



Keflex Caitsks. — Irritation of peripheral nerves, visceral 
or external, is occasionally the exciting cause of fonvulsions, 
which may continue as persistent epilepsy. This is much 
less frequently the consequence of irritation of the cerebro- 
spinal nerves than that of the gastro-intestinal nerves, in 
spite of the fact that the latter seldom cause sensations which 
reach consciousness, while the former usually induce oh-^ 
trusive pain. 

Periphtraf irntntuni, in the crrcbro-.i/iinal aj/ahtn can 
traced as the ajiparent cause of the first fits in an extremely 
small number of cases. Especially rare are those in which 
the symptoms of the attack afford confirmation of their 
apparent cause. Indeed, cases which are apparently thus 
produced often turn out to be cases of central disease in I 
which the peripheral cause has been only a minor excitant, 
so as to justify considerable scepticism regarding the in- 
fluence of this afrency on the normal brain. For instance, a 
man ha<l his left forearm painfully bruised in an accident. 
A few days afterwards he had a convulsive attack, which 
• Tlie iurtiielico of local cerebrnl IcaioiiB daring ncule (pecifir diiensM liiu 
reeeired nndae ireight from some French writeri (e.g. Mai'ie. 'Prog, tnfd.,' 1837 • 
l^moinc, ibid., 1868), who infer tliat general conrutsioni mny be n reintt of 
cicatrici«l change* about « "bBcteriol" lesion. Hul a focsl chnnge haitocat 
maaifcitstiotii, and nithont these n'e are not justified in its nssuiuiitioii. 
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began in the injured limb by pain similar to that felt alter 
the accident. Such attacks wpre repeated, but headache 
supervened, and acute optic neuritis was found to he present. 
The patient had had HyphlHs, and treatment for this quickly 
removed all symptoms. The injury to the arm had merely 
served to excite attacks, the real cause of which was the 
organic brain disease, a syphiloma adjacent to the oppodile 
motor area. In other rare cases in which peripheral irrita- 
tion aeenis to excite convulsions we may reasonably 
assume a morbid int^tability of the centres, although not de- 
pendent on organic disease. A girl ran a spike into the 
palm of the hand. Prolonged pain resulted, and sis months 
later whe began to have attacks, which commenced by a feel- 
ing cif tingling at the seat of the injury. The tingling spread 
down the fingers and up the arm to the face, when there was 
loss of consciousness and clonic convulsion. The local pain, 
however, had ceased when the attacks set in. Again, a lad of 
fifteen, working as a smith, got a fragment of steel embedded 
in the right cornea, which caused great pain. A comrade 
tried to extract it with a pointed piece of wood. As soon as 
this touched the eye he felt a thrill through the system, the 
right orbicularis began to twitch, the head turned to the 
right, and the right limbs became convulsed. Other fits fol- 
lowed during nine years, affecting, according to degree, the 
upper part of the face, or this with the head, or the whole 
tight side, with loss of consciousness. 

In other cases it seems as though the pain has a wider 
influence, exciting general convulsion without local sym- 
ptoms related to the source of the pain. In such cases 
there is usually evidence of the existence o£ a definite pre- 
disposition. A girl, with a strong family history of epilepsy, 
had her first tit five hours after the extraction of a tooth 
■which had caused severe pain. In another patient, who hail 
sufTeved from fits in infancy, severe toothache coincided with 
the first epileptic fit at thirteen. In a case in which there 
was not only inheritance, but also a histoiy of infantile con- 
vulsions, the first fit occurred at sixteen during intense pain 
jirodnced by suppuration in the middle ear, without evidence 
of intra-cranial complications. More directly significant t 
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peripheral excitation is the case of a patient, also with a 
family histoiy of epilepsy, who, after a severe blow on tlie ■ 
nasal hone, became subject to distinct minor attacks, con- 
sisting of an unpleasant smell, with giddiness, lasting a few 
moments. The attacks always occurred in the early morning, 
in a chazacteristically epileptic manner. Less weight may 
perhaps be given to a girl of fourteen, also with hereditj', and 
having had much mental anxiety, in whom the first attack 
was induced by a friend persistently tickling her feet — a pro- 
cedure which must, however, have a profound influence oa 
the nervous system if the statement is true that it is an occa- 
sional mode of executing women in China.* 

Gastro-inlfsfinal irritation is an occasional cause of con- 
vulsions, often without any pain to indicate the irritation of 
the nerves of the viscera, which must, nevertheless, be the 
immediate mechanism. Attacks may result from the presence 
of the larger forms of intestinal worms in children, and 
sometimes in adults. Usually, however, they cease when the 
worms are expelled. In rare cases the attacks, set up in the 
first instance by the intestinal iri'itation, recur and continue 
after the irritation is at an end. In eleven cases of this 
series the first fit was apparently due to this cause; the 
attacks had continued, although the wnrma had been expelled, 
and a renewal of the vermifuge treatment had no influence. 

Diffestiii: derangement is an occasional cause, but is only 
an excitant, effective on account of the predisposition of 
the nerve centres. "When the first attack follows a very 

* To the»« caiea NotbQHgel propoaei to giva tbe uaine " aecondsry ejiilepiy " 
iiiftead or "reSex epilepsy." Tliey uianlLy remit from injuries to nervei. In 
■ame caies the elTecta iippeir purely functional, Ijnt it ib postible thut in loiiip 
FBies uenritia pliiya a part in producing tlie remit. Among recorded coael are — 
Vlrcbow : Atat, wounil or median, followed by delirium, epileptic attncka, and 
mental derniigement. An inch of the median iierva waa eicised. in which Vircliow 
foaod proliferating neuritia, and the attacks and derangemeut psaaed away. 
Bat cf. thefollon'ing:^Billroth: inJDry to sciatic ; epilepsy ; the nerve waa cut 
down on, sppeared normal, sad waa left alone, and the attacks ceaaed- Diefen- 
haeh: injury to hand by aplinter of ghwsi epllcpay; exciaion of acnr; epilepay 
oeaaed; nerve at spot thickened and hardened. Ecoheverria : nervous g-irlofflfteen 
f«Il on rigbt elbow j epileptic attucka, and aymptoma pointing to a leaion of the 
ulnar nerve; after four years two inches of the nerve were excised, aod found to 
pretent distinct neuritie j no more flta when publisbed— only, however, font 
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anoniaiuUM ami iudigestible meal, tliis may rta^onably be 
regarded as tlie immediate cause, but a recurreace takes place 
sooner or later in sucli cases, as a rule, without any Bimilar 
excitant. The influence of this cause is occasionally mani- 
fested by cases of orp;anic disetise, wliicli augment the central 
excitability. In a child an attack of convulsions was dis- 
tinctly excited by swallowing a piece of slate pencil, but 
a few weeks later indications of or^nic disease appeared and 
increased, the result, as was found post mortem, of a 
tumour of the pons. In many cases of tul>ercular meningitis 
the first symptom is a convulsion apparently induced by an 
indigestible meal. 

Miscellaneous Cai'sks. — Anjihy-rhi. — In a few cases im- 
mersion in the water caused the first fit. This is an influence 
which involves both fright and asphyxia, but the influence 
of the latter was well sluinn in a child K-t. ;1J who tried to 
swallow a large piece of potato, which stuck in his throat 
and stopped his breath. He became livid, unconscious, and 
convulsed before the obstruction was dislodged with a spoon. 
The convulsive twitching continued for some minutes, and 
twenty minutes passed before he regained consciousness. 
Three days afterwards he ha<l another fit, and they continued 
until he came imder treatment, several months later. 

Chronic alcoholism is an occasional cause of epilepsy." 
Convulsions not unfretjuently result from it, but usually in 
association with distinct symptoms of chronic meningitis. 
Now and then, however, simple epileptiform convulsions 
may result, and continue, without other sign of brain mis- 
chief. It was the aj)|iarent cause of 29 cases. In some the 
first fit occurred during intoxication, and in most the attacks 
recurred after each alcoholic excess, and only then. Epilepsy 
from absinthe-drinking, occasionally met with in France, is 
unknown in this country-. 

Lead Poigmiiiiff. — Epilepsy seems occasionally to result 
from chronic lead poisoning'. In Bome cases there is also 
chronic renal disease. In one. epilepsy had existed from 

* The concliuiou( from in; own cxperk uw do not kccord iritb thoM of Keclie- 
rri» ("On Alcolinlic Epitrpiy." 'Journal of Meutal Seieace,* Jw., 1 
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mfancy, but became much more severe when the plumbism 
was developed. In the remainder, the lead poisoning was the 
apparent cause of the attacks, which resembled in character 
and course those of idiopathic epilepsy. It is well kno^-n 
that acute lead poisoning may be accompanied by convul- 
sions; and that chronic poisoning may cause chronic con- 
vulsions precisely like those of ordinary epilepsy has also 
been pointed out by others. The list of nervous disturbances 
which may result from lead is a long one, and includes, as 
cases I have seen testif\% acute and chronic mental derange- 
ment, neuralgia, brachial spaam, as well as palsy, general 
muscular wasting, and optic neuritis. It is known that lead is 
to be found in the brain in considerable quantity after death. 

Renal Disease. — I have mentioned that iu two of the cases 
of lead poisoning there was also consecutive renal disease. 
In two other cases of chronic renal disease convulsive attacks, 
resembling perfectly idiopathic epilepsy, brought the patients 
under treatment. In one the absence of any coarse changes 
in the brain was proved post mortem. It appears, therefore, 
that such convulsive attacks may occur and recui' for months, 
without other sign of urfemic mischief. Several cases in 
which chronic mental derangement resulted from Bright's 
disease have also come under my notice. 5Iany other facta 
suggest that the disordered metabolism involved in renal 
disease may result in the production of various abnormal 
substances, some of which may have a special influence on 
nervous structures. 

Tobacco. — I have met with no case which suggests that 
tobacco smokiup exerts any influence in the production of 
epilepsy; but in one case the fits were ap]jarently due to 
the patient, a lad, having shortly before commenced working 
in a tobacco factory, where hia occupation caused frequent 
nausea. 

Anasthelies. — In two cases the first fit occurred after the 
administration of chloroform, and, in one, attacks, which had 
ceased for many years, recurred after tlie inhalation of nitrous 
oxide. It is remarkable that when the anEesthesia from 
nitrous oxide is passing oft, transient hysteroid conynlsion 
twqnently occurs. The legs and arms are stretched and stiff. 
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Bometimes quiver; the patient looks wild, talks for a 
moment as if dreaming, then passes into sleep for a few 
minutes and is better. 

Disturbed Menstruation. — Retarded or absent menstrua- 
tion coincided with the fivst fits in a large number of the 
cases which commenced in girls between fourteen and seven- 
teen, but the difficulty in determining the exact causal re- 
lationship between the two conditions is very great. When 
epilepsy is once set up in such cases, the subsequent establish- 
ment of regular menstruation appears to exert verj' little 
influence upon the fits beyond the fact that they are rather 
more likely to occur at the menstrual period, however regular 
this may be in time or normal in its character. 

The period of puberty in girls is a time at which epilepsy 
is known often to commence, or to become more severe. 
Facts give no countenance to the common ho]»e that pre- 
ceding epilepsy will cease at the establishment of the cata- 
menia, but rather indicate the reverse — that the attacks are 
least likely then to stop. The period is one of general dis- 
turbance of the nervous system which seems to favour the 
occurrence or persistence of the disease. 

Preffnancy.— The first fit occurred, in ten cases, during 
pregnancy, without other obvious cause, and in five cases the 
disease commenced after parturition. In one case of this 
onset the attacks occurred during each of five successive 
pregnancies, only during sleep. They then became constant, 
and occurred also during the day. (See also "Course.") 

i/asturbafion. — Many circumstances render it very difScult 
to determine the influence of mastiubation as a cause of 
epilepsy. The habit is common in epileptic boys, as in 
others, but we cannot infer that, in all such cases, it ia the 
cause of the disease. The etiological relation can only be 
regarded as established when the arrest of the habit, as by 
circumcision, arrests the disease. But the converse is not 
true; the continuance of the disease after the arrest of the 
practice does not disprove the relationship, because, when the 
"comTilsive habit" is established, it frequently persists after 
ita cause has ceased to be effective. Moreover, in private it 
is often diflicult to ascertain the existeno" * '* »rtice. 
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for it is remarkable how louj^ it may eluile detection. It is 
usually denied by the patient, and the ven,' inqiiiry renders 
its discovery more difficult by suggesting the necessity for 
concealment. I am inclined to think that it is mucli less 
frequently a cause of true epilepsy than of vague nervous 
symptoms and oi uutjijical attacks, sometimes hysteroid, 
sometimes of chaiacters intermediate between the hysteroid 
and epileptoid form. It is a frequent cause of severe " habit- 
spasm " developing in boyhood. 

Syphilis. — Convulsions are very common in cases of syphi- 
litic brain disease, syphilitic tumour, and chronic meningitis. 
Such convulsions may recur in chronic course, and may per- 
sist after the original diaeawe has been rendered quiescent by 
treatment. The cases which present them are often called 
" syphilitic epilepsy." Bnl they differ pathologically from the 
cases to which the term " epilepsy " is strictly applicable, in 
that post mortem there is found to be visible organic brain 
disease — chronic meningitis or a cicatricial growth. In most 
cases the convulsive attacks have the deliberate march and 
limited range characteristic of those due to organic brain 
disease, of which there are usually other indications. 

Does syphilis cause epilepsy independently of the agency 
of organic brain disease — by such an action of the syphilitic 
poison upon the nervous sysem as eludes discovery by the 
most careful naked-eye and microscopical investigation? 
Foumier" has maintained that it does; that in the early 
period of constitutional syphilis a morbid state of the nervous 
system is induced by the influence of the syphilitic poison, 
and that this morbid state may be manifested by various 
functional derangements, as epilepsy, hysteria, and chorea. 
He asserts that " secondary " epilepsy is without visible 
lesions, while " tertiary " epilepsy results from organic 
disease. Stated thus, the assertion is unquestionably in- 
accurate. My own experience entirely agrees witli the state- 
ments of Echeverria.t that organic disease, especially menin- 
gitis, is not rare in the early period of the constitutional 
disease, and that in most cases of convulsions occurring 

• ■ Ann. de Dermatalogiii eC Sypb.,' 1880, pp. 160, 199. 
t ■ Jonrnal of Mental Science,' Jul;, 1880. 
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during; the "secondary" period syiuptoma of such organic ] 
disease may be found. A few cases commencing in the early 
stage have the aspect of idiopathic epilepsy, but in most of 
these, other causes, such as inherited predisposition, can be- 
traced ; and it seems unjustitiable, in an inquiry into causes, 
to regard the |»receding a^-philis as more than a coincident 
in such cases." 

There remain, however, a very few cases in which no other 
cause can be traced, and in which, when iodide of potassium 
alone is given, the convulsions cease. Most of the cases 
which have been recorded in proof of the existence of such 
true syphilitic epilepsy are inconclusive : either the sym- 
ptoms of the case, and the mode of onset of the fits, are so 
imperfectly described that the existence of organic diaeaaa 
cannot be excluded t or there existed other sufficient cause for, 
the attacks', or bn)mide of potassium was combined witlh 
the iodide, thus depriving the effect of treatment of it« 
significance. Cases which are not open to these objection* 
are extremely rave, and I have only met with one. It was 
that of a man aped HT, who had a primary sore a year 
previously, subsequently sore throat, and presented traces of' 
past iritis. There was no neurotic family history. Nine days 
before being seen he had a severe fit, without warning, in 
which he bit his tongue. There was no headache, ophthal- 
moscopic change, or other indication of organic brain disease. 
Ten grains of iodide of potassium, three times a day. wer* 
ordered, and four months later, when last seen, he had had 
no recurrence. Even such a case, however, is rendered 
scarcely conclusive by the fact that occasionally organio 
brain disease may cause no B\'mptom but convulsion : even, 
headache may be absent: and such convulsion may have tha 
sudden general character met with in idiopathic epilepsy. 
The question must thus be regarded as still an open one. 

The associations of epilepsy with heart disease, with chorea, 
and with past inactive organic disease of the brain, are con^ 
eidered in another chapter. 

* [t U not denied tliat if canttitutiDHal tjpbili) ooU s« » cituie of epili 
independent of orgHDic dlBoaie, it ni%j be effective in patients with inheritadj 
tondeney, the diieme \yB\ng the rciiitt of Imtli inHucncri; but In no iiiqntrj 
■teertvn tbe facts tucb cases ibould be excluded. 1 biva met ^th na 
caiBs n-hich sUKgeit that syphiiii itwif cntue* idiopitUI' 
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SYMPTOMS. 
OSSSRAL CSASACTSSS OF EPILEPTIC FITS. 

TuE attacks or seizures which characterise epilepsy are 
commonly divided into two classes, — major or severe, and 
minor or slight. These two forms, although clearly dis- 
tinguished in their general characters, are not separated by 
a sharp demarcation. In the major attacks (grand mat) there 
is loss of consciousness, often prolonged, and severe muscular 
spasm. In the minor attacks {petit mal) there is commonly 
brief loss of consciousness without muscular spasm; some- 
times there is loss of consciousness and slight muscular spasm; 
very rarely there is slight muscular spasm without loss of 
consciousness. The French term "petit mal" has become 
widely used, but the slight attacks it designates are termed 
by their subjects "sensations," "turns," "faints," Ac.' 

In severe attacks the patient, if standing, falls to the 
ground; in slight attacks he may or may not fall. But 
the fall has always been recognised a» the characteristic 
feature. The term " epilepsy " embodies the mythical patho- 
logj' that is also preserved in our word a " seizure," and is less 
simply descriptive than the old EnglisU name, "falling sick- 
ness," met with in print as far back as 12U0, 

In very severe attacks muscular spasm comes on at the 
same time as the loss of consciousness. In less severe £t8 
(especially from local disease) muscular spasm may com- 
mence before consciousness is lost, and the patient is thi 

* When an epileptic patient ii firat seen tlie plijaiciao should ascertain 
what word the altaclc* are deiignated. A habit aliould be curefull]' cultivated of 
"•»« niing the word " epilepsy " or " fit " id the preaenea of a patient without 
Mwrtainiug tint it ii familiar. '■ Attack " or " faint " is nlwBja available. 
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Bware of tlie oaset of the convulsions. Still more fre- 
<]uetitly the Bpasm and loss of consciousuess are preceded bj 
Bome sensation. It may be referred to one of the special 
senses, or to some part of the limits or the hea<l, or may be an 
actual movement. The sensation or the commencing spasm, 
which informs the patient of the oncoming attack, consti- 
tutes the "warning" or "aura" of the fit. Its nature and 
features will be subsequently consiilered. 

Al.uoa Attacks. — At the onset of the severe fit the spasm I 
is tonic. There is rigid, violent muscular contraction, which | 
develops in the course of a few seconds, and fixes the limbs in I 
irregular postures. The head and eyes are usually turned j 
towards one side. The rotation may involve the whole body, 
and may even cause the patient to turn round sometimes more 
than once. This tonic spasm involves all the muscles, even 
those of the chest and abdomen. Tiie features are dis- 
torted; the face, at first unchanged, becomes flushed and i 
then livid, as the chest is Hxed and i-espiratorv movements ar» 1 
arrested. The eyes are open or closed; the conjunctiva is | 
insensitive; the pupils, at first unchanged, dilate as cyanosis 
comes on. The limbs are fised in postures which are 
generally those of imperfect extension, but not quite the same 
on the two sides. The variations will be presently described. 
As the spasm continues, it commonly alters in its relative 
intensity in different parts, so that changes in the position of 
the strained limbs occur. Presently, when the cyanosis has 
become most intense, in the fixed tetanic contraction of the 
muscle, slight vibrations can be felt, and these increase 
gradually to visible remissions. As these remissions be- 
come deeper the muscidar contractions become more shock- 
like in character, and the stage of clonic spasm is reached, in 
which the limbs, head, face, jaw, trunk, ore jerked with 
violence. Energetic movements of the chest occur, air is 
expelled from the thorax, and bloody saliva is frothed out 
between the lips. The air entering the lung.s is at first in- 
sufficient to lessen the lividity, and the patient may seem to 
be at the point of death. But as the remissions become 
greater, and longer in duration, move breath enters the chest. 



MAJOR ATTACKS. ^9 

and the lividitj- lessens. In becoming less frequent the 
muscular coatractions do not become less strong, aii<l the last 
jerk is often as violent as any of those which have preceded 
it. At last no other jerk occurs, the spasm is at an end, and 
the patient lies eenseless and prostrate, usually sleeping 
heavily for a time. Urine frequently, and fieces occasionally, 
are passed in the fit. 

This is, however, only an outline of the commonest tj-pe 
ol severe fits. In attacks of less severity, yet purely epi- 
leptic, the variety in the features, in the character, seat, and 
spread of the motor disturbance and its preceding sensorv 
disturbance, is extremely great. Some conception of these 
variations will be gained from a perusal of the features of the 
initial symptoms of attacks and the sensoiy warnings. To 
onderstand the variations it is important to remember that the 
convulsion is the result of the sudden release of nerve im- 
pulses in the motor cortex of the two hemispheres. These 
share, in approximate degree, the alteration of nutrition 
which promotes such discharge. The change may, how- 
ever, be greater in one side, or in one part of one side. 
In some cases of idiopathic epilepsy, and in the large class 
in which a local lesion has set up fits, the excitability 
is excessive at one spot. But the connection between all the 
cortical structures in each hemisphere, and also between the 
correspomling structures of the two hemispheres, is so inti- 
mate that discharge spreads according to its degree of 
intensity, as well as according to the degree to which the 
structures to which it spreads are predisposed to respond to 
it. In the cases in which there is no general disposition, 
forms of slow discharge are met with, due to local instability, 
and resembling those due to organic disease, to be afterwards 
described. 

The spasm and its extension are thus deliberate in onset. 
Instead of commencing simultaneously in all the muscles 
of the body it begins in one region, as the face or arm, 
and then spreads, first to the limbs on the same side, 
the head and eyes being turned towards that side, and 
then, lessening on the side first ailected, it invades the 
limbs on the other side, with a corresponding rotation 
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of the head. Sui-h attacks may commence with toni 
apasiii ; but frequently they commence with, and 
MiHt iii, climic spasm only. In gucIi cases consciousness 
often lost late, so that the patient is aware of th< 
niencing spasm. 

MiNOH Attacks.— The slight attacks may consist of losa 
of coiiHoiousness nnly. An individual suddenly stops in his 
occupation, looks nlrange for a moment, perhaps turns 
und thru ^oes im with what he is doing, may even finish a 
aenteiici' which he had rommenccd, and be aware that some- 
thing has happened only by finding that he has dropped what 
was in his hands, or that persons near are looking at him 
in aurpiiMp, Such an attack is, however, often heralded by 
some scnsorj' warning or aura, such as precedes the major 
ultucks. It may be accompanied by slight visible spasm, 
such as puttinp the arms forwanl and bending the head 
down, or there may be slight convidsion in the part in which 
the spasm commences in the severe attacks, and, in some 
I'Oses, the minor attack may be constituted by such spasm, 
withont loss of cuTisoiousnoss, After a slight attack is over 
the patient may be quite well. Often he is stupid and dull 
for a time, and sometimes pi-oceeds to perform some action in 
a dream>Iike. automatic manner, such as undressing him- 
self, retaining afterwards no recollection of what he has done. 
Sometimes this stage is marked by passion and violence, even 
of the dougei-ous intensity designatt-d " epileptic mania." 

After an attack, major, or more frequently minor, instead 
of presenting nil automatic state, the patient may pass into 
a condition of hysteniid convulsion, such as has been already 
mentioned, and will be more fully described. In some 
patients in whom this sequence occurs, all the obtrusive 
phenomena of the attacks may be of this Uysteroid character, 
and the cose is regarded as one of hysteria, or as a diagnostic 
rrfxige, ca]Miciou&iy vague, " hystero-epilepsy." They are 
cases of true epilepsy in )>ereons dis^Mised to hysteria, in whom 
the epileptic fit is followrti l>y hysteroid disturlianee. 
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SYMPTOJIS JA' DETAIL. 



The symptoms of attacks may now be considered in greater 
detail. In describing them, however, it will be well to point 
out some of the physiological and pathological facts wliich 
underlie them, where these can be trace<l. By doing so the 
symptoms themselves are rendered more intelligible, and 
their study moi'e instructive, than if they are merely 
enumerated without reference to that which we can con- 
jecture regarding their pathology and pathological physi- 
ology. The explanations here given involve some physi- 
ological assumptions which find their justification in the 
■explanation they afford of thiit which would othem-iae be 
unintelligible. 

In discussing the symptoms of idiopathic epileptic fits, it 
is necessary to allude to the characters of the analogous con- 
vtUsive seizures which result from such organic diseases of 
the braiu as tumour. These facts are, indeed, of supreme 
importance. It will, however, be understood that none of 
these cases of active organic disease are included in the 
statistics given. 

Peecursuhy SyurTOMs. — Beside the immediate warning, 
attacks in some patients are preceded for hours or days 
by symptoms indicative of disturbance of the nerve centres, 
and by these the patients and their friends know that an 
attack is impending. These " prodromata " (as they may 
he termed in distinction from the immediate warnings) ai-e 
of two classes,^ sudden momentaiy symptoms, I'ecurring 
frequently, or some continuous indication of slight disorder. 

Paroxysmal Prodromafa. — The brief momentarj' recurring 
-symptoms that occur for a few hours or a few days before a 
fit seem to be essentially of the nature of minor attacks. 
Patients who are liable to minor seiKurea may have them 
chiefly in this manner for a day or two before the severer 
attacks. As a rule, the recurrent symptoms referred to are 
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Blighter than such as are usually regarded as petit iiial,j 
althougli, as we sliall see, true minor attacks may be i 
slight. 

Among these prodromata, one that is not uncommon is i 
briet "dreamy state," or a sense of strangeness, occaaii 
with definite unconsciousness, recurring many times. 

Another, also frequent, is the occurrence of sudden start 
or jerks, affecting both sides, sometimes the anus only, som&-.l 
times the -whole body and limbs. The jerk is occasionally* 
in one arm only, although the fit is general and the malady" 
idiopathic. The patient may, in the jerk, drop anything 
that is in his hand, or even, when the legs are involved, may 
fall down. These jerks occur in some patients for an hour or 
two, in others for three or four days or even a week before 
a fit. They are usually limited to the waking state, but in 
rare cases occur only during sleep, or during the state of 
" going to sleep." 

Among otlier recurrent symptoms of this general character 
are sudden momentaiy epigastric pain, a sudden brief sense 
of dyspnoea or of choking, hiccough, palpitation of the heart, 
and brief recurring local pain in the head. In one patient, 
whose epilepsy dated from a fright at three years old, each 
attack was preceded for about an hour by a sensation of 
"pins and needles" and "pricking," first across the back of 
the right wrist, and then passing down to the fingers, and 
afterwards felt at the back of the metacarpal bone of the 
left thumb. It was somewhat painful, and continued until 
the fit came on. 

Giddiness, occurring in brief paroxysms, seldom intense, 
may precede attacks. The vertigo is often distinctly of the 
nattire of petit mal. Sometimes it is more contimious, as in 
a patient in whom a sense of a movement of objects to the 
right existed during a day before an attack, but just before 
the onset there was intense subjective vertigo, a sense of 
spinning round to the left, with actual movement in the 
same direction, and also nausea with vomiting. Various 
other forms of paroxysmal disturbance are also met with. 
One patient always had severe attacks of sneering for a f 
hours before a fit. Yawning is another occasional prodrom 
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In one instance of yawning attended by 
always vomiting after the attack. 

Continuous Prodromafa.—X peculiar irritability, some- 
times with letliargy, occasionally exists for a day or two, and 
may continue until the (it. or may lie replaced for an hour or 
two by brightness and cheerfulness. A more profound mental 
change may herald an attack, even for a week, and may in- 
crease in amount until the attack — excitability and even de- 
lusions. Xow and then there is some change in the aspect 
of tlie patient, especially a vacant look, which is recognised 
by the friends. Somnolence for a day or two is sometimes 
a premonition. 

Occasionally the preciU'sory symptom is an unnatural 
appetite for a day or two ; the patient eats ravenously, and 
never seems satistied, and from this it is known that aR 
attack is impending. 

Headache is a common precursory symptom, seldom local 
(as at one temple), usually general and dull. It may b& 
accompanied by mental dulness, but commonly exists alone, 
for an hour or two, or even longer, even for three or foor 
days. Some other cephalic sensation may precede the attack. 
Occasionally (as Aretieus remarked) flashes of light or 
colour are the precursory symptoms, as in a case in which 
the fits began in the leg and were preceded for some hours, 
or even days, by occasional "sparks of red fire" before the 
eyes. In such cases we have a clear type of minoi' attacks. 
The sudden starlings above mentioned may be accompanied 
by bright lights, or the latter may occur alone. There may be 
frequent momentary attacks of loss of sight, and each, in one- 
case, was followed by a bright flash during the hour before 
the fit. the immediate aura being simply darkness. An 
auditory prodroma was met with in one case only — a man of 
flixty-two, epileptic since forty-seven, with bilateral labyrin- 
thine deafness. There was no immediate aura, but a sound of 
bells ringing was heard for a day previously, and persisted 
for a time after he woke from the subsequent sleep. 

In rare instances the onset of the fit is preceded by some- 
automatic action, as running. A patient may always run a 
short distance, and then fall in the fit. It ia probably some- 
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times associated with the emotion of fear, of which rapi^l 
movement is the natural effect. The emotiou may not "be 
rpmcmbered, but it is sometimes suggested by a scream, 
which is not the mere laryngeal epileptic ciy, l)ut is dis- 
tinctly that of fear. In one patient, a boy, the cry ac- 
companied an epigastric aura and a sense of falling; he ran 
across the room, then screamed as he fell in the tonic spasm 
of the fit. These cases were termed " epilepsia cursiva " by 
Bootius," 

Another patient, whose attacks were ejiileptic and severe, 
if walking, always turned and walked back a short distance, 
and then fell in the fit. He turned back in the same manner 
although he was going home, and near home. This is pro- 
bably a more elaborate result of a mental process, which 
could not afterwards be recalled. 

The face usually becomes jiale after the fit comes on, but 
not before it. It can seldom be observed in severe attacks, 
because the congestion from fixation of the chest comes on 
80 quickly, and the aspect is afterwards determined by the 
mechanical effect of the spasm. In minor attacks the 
aspect can be better observed ; it may be unchanged, or 
pallor may coincide with the passing away of the attack. 
When the face is pale at the beginning of the fit, this is 
often accompanied by an expression of fear, although no 
warning is remembered, and may indicate an initial mental 
stat^, the effect of which is not such as to permit its re- 
production in " recollection." 

This automatic action at the onset of fit is im- 
portant as showing that the process is not, as has been said, 
purely post-epileptic. It may be a manifestation of the com- 
mencing cerebral discharge occurring in a special manner, 
and culminating in the ordinarj' form. It is comparable, 
on a higher level, to the local commencement of a fit by 
spasm in one arm followed by loss of consciousness. It 
deserves note, moreover, because, in rare eases, certainly 
epileptic, to be presently described, all the convulsive move- 
ment is of a similar "co-ordinated" character. In another 

* In ' ObierratioDei Medics de Affectii Oiai«iii,' Tendon, 1C40. Several iii- 
■t»nM» were dcBcribed by Andr^ in 'Cuieaof the Epilepiy,' &c., 1746. 
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example of sucli pre-epileptic automatic movement, after 
a sense of falling, with an epigastric sensation and a scream, 
the patient rushed across the room, then guve another 
scream, and fell in the fit. The "rushing" in this case may 
be regarded as the mere result of an initial emotion ; but this, 
and many other warnings, are the result of an elaborate 
process which has its motor counterpart in automatic move- 
ment. 

MODE OF ONSET — WARNiSG — AUltA. 

The first indicatiou of an attack yields information of 
great importance, practical and pathological. The convul- 
sions of idiopathic epilepsy are so rapid in their evolution, 
and so similar, in most cases, in their developed characters, 
that mere observation of attacks was for a long time un- 
productive of much addition to our knowledge. A new era 
in the study of epilepsy may be said to have commenced 
with the investigation, by Hughlings Jackson,' of the mod© 
of onset of attacks which begin deliberately, a study of th» ' 
place in which the convulsive spasm begins and how it 
spreads. This has been supplemented by an extensive seriea 
of facts regarding the sensations with which attacks begin, 
A sensorj- onset is far more common in cases in which tho 
attack is sufficiently deliberate for the first symptoms to be 
observed and to be retained by consciousness. 

In considering this subject it is import-ant to distinguish, 
but also to compare the cases in which the attacks are due to 
an organic lesion of the brain, or are " idiopathic." Many 
pathological facts have been ascertained regarding the 
former, and the generally 'uncertain indications of these 
have received important extension, and more precision, by the 
results of experiment, confirmed by the facts ascertained in 
the course of operations on the brain. 

The aura of an attack is the sensation, usiially in some 
part of the periphery, with which attacks commence. Even 
when it is muscular spasm the subject is conscious of it by 
the sensations produced. A sensory " aura " was formerly re- 

* Ktpeci>11y in " A Stady of CoavulsiouB," ' Tratiinctions of the St. Andrew* 
Hed. Gradt»ite>' AisDcistioo,' vol. iii, 13T0; aai " I'ociitiiatioii of Morementi in 
tha Br»iD," ' liBncet,' 1873, vol. i ; (lao republishad soparatoly. 
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nected, directly or indirectly, witli a part concprned with 
motion, mav l>e regarded as a proposition scarcely needing 
proof. A disckarp^e, such as occui-b in an epileptic fit, taking 
place in eitlier of these related structures, may remain con- 
fined to that in which it commenced, but it usually leads to 
a discharge in the other. The two may act so simultaneously 
that the resulting motion and sensation occur together. The 
patient may feel a tingling in his hand at the same moment 
as the fingers begin to twitch. Or the discharge in one 
may lead the way — to be followed by the other at an in- 
terval. The twitching or tingling may come first. It is of 
importance to determine, in any given case, with which 
the attack commences — -the motion or the sensation, — /. c 
whether the motor or the sensory centre leads in the discharge. 
By BO doing we are able to understand better the association 
of auras ami their progress. It is necessary, however, cai'efuUy 
to discriminate the form of the sensation, because, as Hugh- 
lings Jackson has also pointed out, the consciousness may 
be affected directly hy the action of a motor centre, although 
no movement results. There are motor sensations as well as 
sensory sensations, and, as we shall see, a fit may begin by 
a sense of motion before any actual movement occui-s, and 
the si'nsation of motion may be vastly iu excess of the 
real movement. The word "sensation," however, will here 
be used, when umjualified, to signify a sensation proper, 
such as numbness, tingling, and the like. 

Astociation of Warningi. — One sensation may be followed 
by another, and this by a third or fourth, and some may he 
simultaneous. These associations are especially frequent and 
insti'uctive in the forms in which the special senses are 
involved. In them, especially when uniform or frequent, 
can often be traced indications of physiological relations, 
and such are occasionally suggestive of even more than we 
can yet clearly discern. 

Freqitfncy of Warninijs.—la. what proportion of eases ia 
consciousness lost so early that the commencement of the 
fit is unfelt? Statistics must be based on the record of 
presence or absence, and it is certain that absence will escape 
record far more frequently than presence. The positive is 
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conspicuous, liie negative is uot, and neeih an effort for such 
recognition as ensures reconl. In the first sei'ies the notea 
recorded jiresence or absence in nearly two thirds, and an 
aura was present as frequently as absent. In the second 
aeries it was nnted in nearly the same projjortion. but was 
present twice as frequently as it was absent. This may 
have been due to the fact that the patients had a much 
greater average degree of intelligence. It should be noted, 
moreover, that some patients mention a warning at the 
moment of the onset of a tit, but are quite unable afterwards 
to recollect it. Of 2U13 cases, in which the presence or 
absence of a warning was noted, it was always absent in 858, 
or 4rl per cent. : while some aura existed, at least occasionally, 
in 1145, or 57 per cent. Thus, roughly speaking, loss of 
consciousness precedes or accompanies the first symptoms in 
two iitths of the cases ; in the other three fifths the patient 
is aware of the commencement of the attack. We may con- 
sider what facts regarding the modes of onset these 1145 
cases supply. 

rOKMS OF AUBA. 

The sensation or motion with which the attacks com- 
mence may be referred to almost any part of the body, 
limbs, head, trunk, organs of special sense, and to some 
viscera. "SVe must therefore infer that the process of the fit 
may commence in any part of the brain in which these 
various parts are represented. We may, for the present 
purpose, classify most of the auras " or modes of onset into 
seven groups : —{ 1) The unilateral auras, a motion or sensation 
in one aide of the tongue, face, trunk, or in one arm or one 
leg. (2) Certain general auras; bilateral sensations in the 
limba, tremors, starts, malaise, faintness, &C. (y) Auras 
referred to certain organs, mainly to those to which the 
pneumogastric nerve is distributed, anil to this group belong 
most of the visceral warnings. The most common is the 
well-known epigastric sensation, and others are a feeling of 
choking, dyspncea, nausea, and cardiac sensations. (4) Ver- 

• The word au™ U bo finnlj' eBtablisbi.il in inedical EngiUli tliat it Bceni* 
DeedleH aud pedaaClc to cmjilo)- ttie daisicnl plural, either tlie Lntio ouivr ur 
the Greek aurai. 



^^^^r STWTOMS. V 

HHPHp'oflier allied Bensatioiis. (5) Certain sensations iflfl 
Cu Iwad, pain, Sx. f 6) Ps\'cliical auras, the consciousness (■■ 
an emotion or an idea. (7) Special sense warnings; some on 
these are strictly unilateral, but it is conrenient to considein 
them together. This clafsification is clinical, and as such iM 
adopted as affording facilities for the determination uf factM 
apart from theories. Our knowledge oi the significance a|fl 
many warnings is still too imperfect to permit an esae^fl 
scientific classification to be framed. It must be remembered^ 
moreover, that the facts ascertainable certainly under-repre>^ 
sent tbe actual frequency of warnings, because an aura mesrfl 
tioned at the moment of onset often cannot be recalled. H 

VsiLJTKBAL CoMMESrEVEST. — AVe may take tirst the nnifl 
later^ peripheral auras, present in 17 per cent, of th o M M 
with warnings." Of these the commencement was in tliafl 
arm in more than half (SO cases), in the leg and fac^a 
in smaller and nearly equal numbers (-3-3 and 3$ cases^, iin 
the tongue in Bre, and in the side of the trunk in only twofl 
cases. Such unilateral commencement is common in nrirurcgM 
due to organic brain disease, and the organic disease causingn 
them is usually on the surface of the brain, in the regioa^ 
stimulation of which causes movements in the parts Sratl 
affected in the fit. Such stimulation, imleed, as Ferrier has] 
shown, may cause convulsions beginning in the part. BatI 
from the series of cases now under consideration all thoeftl 
presenting symptoms suggestive of active brain disease weraJ 
excluded. I 

Rotation of the head, or of the head and eyes, is a con-'J 
Bpicuous feature in a large number of fits, being apparently I 
the result of an inequality of the discharge in the two hemi-1 

• The anil«tCT«l nrannencement »ttr«ct«d maeh •tttntion from the tine of 
AtelEui. waA Herpin (few. cit., p. 339, tt -q.) hai coUertea ■ leriei of iniUnne 
from the writingi of Aretaoi, Galen, Aleumder Tnllianna. imong tbe Greeks 
and Ali-Rodoham. Br»™voU, SjItSu., FaTenlmni, DovinMu., and HoUier among 
tbe wriUre of the liiteenih century, of ewes eommencin? by an aara in the hud, 
foot, rt\t. face. *c. They were alio itadied by Bravaie in 182*. but ■men cot, ai 
U e^metime* erroneooily rt»led. Bnt .Iwribed bj him. They hate been mwt 
carefully InTWtijated by Hogbling* J«.t.<.B. to wbom our prewm knoirWye it 
lurftelj dne. 
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ipheres of the brain. The head and eyes turn towards the 
Bide on which the convulsion ia the more severe. It some- 
times occurs before consciousness is lost, and may be the 
first indication of the oncoming' fit. The patient may even 
be aware of tlie deviation of the eyes as well as of the head. 
There may be an alternation of the deviation, the head and 
eyes being first turned td the side opposite to that to which 
they are directed during the fit. Sometimes there ia a 
double alternate deviation. In one instance the head and 
eyes were first turned to the right; then the head turned 
towards the left, the eyes slowly following; then again to the 
right as the convulsion came on, which vraa general, but 
greater on the right side. This initial rotation of the head 
sometimes proceeds to an actual rotation of the body, which 
will he further considered in the account of vertigo. 

A curious feature of the motor commencement of a fit is 
sometimes presented by the cases of deviation of the head — a 
sense of compulsion of movement, which seems voluntary 
but under the influence of a sensation that the movement 
must be made, A patient whose fits commenced by a con- 
scious deviation of the head, described first a sensation of 
discomfort in the neck and a compulsion to turn the head, 
which he must yield to, and he felt uncomfortable because 
he could not move it far enough. In another case fits 
began with a sense of turning to the right, manifested 
by deviation of the head, and attended by a subjective sensa- 
tion that he must look over his right shoulder. The same 
sense of compulsion to turn the head was present in a patient 
who always tried to resist it, but in vain. In another in- 
stance a momentary sense of depression was followed by an 
irresistible impulse to look over the left shoulder. Then 
consciousness was lost in a generaJ convulsion in which the 
head was directed to the left. A discrepancy in the deviation 
of the head and eyes was present in a case in which the 
eyes turned after the head ; the same was conspicuous in a 
case in which, at the onset of right-sided tits, the head 
turned to the left while the eyes were directed to the right. 
The significance of features of deviation, especially in rela- 
tion to the movement of the eyes, will he considered in con- 



62 SYMPTOMS. 

nection with visual warninga. Occasionally a visual aura 
seems to compel a movement of tlie Lead and eyes to follow it. 
Caaea in which a sense of movement of the head initiates 
the fit rarely present tlie remarkable feature which is met 
with in the arm. a sensation of spasmodic movement without 
actual mo\'ement. One patient, however, described tlie con- 
stant warning as, first, a sensation at the tip of the nail of the 
great toe, which ])assed up to the knee and was followed by a 
feeling as if the head were bent violently back, so much so 
as to curve the spine and bring the head forwards between 
the legs. There was no corresponding movempnt, merely 
slight general convulsion. 

ToMifE. — In five cases only the aura was referred first to 
the tongue; in a few the tongue was affected secondarily. 
The commencement may be by a movement, by a general 
sensation; sometimes a tingling or a feeling compared 
to something crawling on the tonpue. Once a tingling 
in the tongue was accompanied by a similar sensation 
in the roof of the month; a "dreamy" feeling also 
attended it; vomiting always followed. In another patient 
the sensation of something crawling on the tongue was 
followed by a feeling of sickness, then of something 
rising in the throat, and then by palpitation of the heart. 
An association of sensation as well as motion in the liji and 
tongue was illustrated by a case in which the aura was a 
pricking sensation in the lip all roimd the mouth, which 
spread to the tongue on both sides, then pain was felt in the 
palm and consciousness was lost. In anotlicr patient a sen- 
sation of numbness round the mouth was followed by pain 
in the left jaw, as if the teeth were being drawn out, then 
loss of consciousness. In one of the cases of unilateral con- 
vulsion this was right-sided, and in each case in which the 
side of the tongue affected was noted, this was also the right 
aide. Hence it seems probable that the sensori-motor pro- 
cesses for the tongue predominate on the left aide of the 
brain, a fact also suggested by tlie great impairment of the 
movements of the tongue frequently noticed in right hemi- 
plegia with aphasia. 
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luitial deviation of the jmv to oue side sometimes accom- 
panies a lingual aura. For instance, a tingling in the tip of I 
tlie tongTie spread back to its root and to the palate, and was | 
fiiilnwed by spasm of the. muscles above the hyoid bone and 
deviation of the jaw to the left. More severe attacks began 
with such deviation of the jaw nnlv, without a aensoir aura. 
We have here a reproduction of the intimate connection 
between the sensoiT structures related to the tongue and 
palate and the muscles of deglutition and mastication. The 
BBSociation of the jaw movements with the fifth nerve may 
be presented by the aiira of pain. In one yiatient pain in 
the left side of the head passed down to the left side of the 
lower jaw. and was followed by twitching of the jaw, referred 
to the masseter, and then by loss of consciousness and general 
convulsions. 

Face and ^I'fiCK. — -The seizure commenced in the face in 
38 cases, and on one side as often as on the other, but more 
frequently by a motion than by a sensation. In eight 
cases the mouth was drawn to one side, aa if by the 
action of the zygomatic muscles. The spasm near the mouth 
was sometimes preceded bv tingling. Commencement in the 
lips was rare. In two rases there was an initial contraction 
of the orbicularis pat])ebravum. and in both cases this was 
associated with a sensation in the right hand, and the fits 
were right-sided. 

A sensory aura in the neck is veiy rare, as we should expect 
from the slight normal importance of such impressions. 
In one patient, in whom the attacks hod apparently resulted 
from an organic lesion in early life, a sensation passed from 
the left side of the neck down the arm to the left hand, 
ascended to the side of the mouth, and then passed down the 
side to the left leg. The subsequent convulsion was at first 
left-sided, but later involved the right side. Slight attacks 
occurred without loss of consciousness, in which the left side 
of the mouth and left hand twitched, but the patient always 
asked that the left side of the neck might be rubbed. 

In most cases of organic disease in which the convulsion 
commenced iu the face, the lesion has been found to occupy 
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the lower part of the motor region. This, on the left side, 
in also coEnected with voluntary speech. Hence we find that 
inahility to speak often accompanies a fit which commences 
in, or early involves, the right side of the face. For in- 
stance, a girl had minor seizures, which consisted in a 
sensation of tingling in the right arm, which passed up to 
the angle of the mouth, and then she became nnahle to 
speak for about five minutes. In left-handed persons the 
" speech-centre " is usually on the right, and not on the left 
side of the brain, and the association just mentioned was 
well exemplified by a left-handed man, who, at the age of 
thirty-one, became liable to fits which commenced by spasm 
in the left side of the face, spreading thence to the left arm, 
with losa of consciousness. Inability to speak preceded each 
attack for t«n minutes, and persisted afterwards for the same 
time. Some of these cases are accompanied by a simul- 
taneous sensation in the tongue. For instance, in one woman 
the aura of severe epileptic fits was simultaneous inability to 
speak and a peculiar sensation in the tongue as if this were 
being drawn back into the throat. She could make a noise 
but could not articulate. Then the head deviated to the 
left and consciousness was lost. 



Aeu. — The cases in which the attacks commenced in the 
anil were eighty in number. In about three quarters of the 
cases the commencement was in the hand. Of those beginning 
by spasm, twitching, &c., the first motion was, in most in- 
stances, either in the hand as a whole or in the arm as a 
■whole. The first spasm was rarely in the fingers. In one 
instance there was first flexion of the thumb, then of the 
fingers over it, the elbow flexed, and then consciousness was 
lost. It sometimes begins in the shoidder, as in a case in 
which the attack was carefully watched, and the movement 
distinctly descended the arm. Often the attack begins by a 
sensation in the limb — "numbness," "tingling," "pins and 
needles," Ac. ; and in these the commencement is, in most, 
in a definite part of the hand — the forefinger (never in th.« 
thumb), in all the fingers, in the middle finger, in the paloc^i 
in the back of the hand, in the hand a.s a whole, and at tliBD.< 
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wrist. It seldom begins higher up the arm. In some cases 
the sensation with which the fits hegin is less simple; it 
may he a distinct motor sensation. Une patient always felt 
"as if his arm were drawing up," and would beg that it 
might he held down, although there was no motion in it. 
The feeling was accompanied by severe pain " as if the arm 
would break." In another there was a somewhat similar 
pain, "as if the arm were withering up." In one there was 
a feeling of twitching in the first three fingers, apparently 
without movement, and in a fifth there was a sensation in the 
back of the arm " as if the nerves were being drawn." In 
another patient the attacks began by twitching in the thumb 
and forefinger, visible to others! ; the arm then dropped by 
the side, but always seemed to the patient to be raised up 
over the head by spasm. 

The attacks beginning with distinct spasm, or with the 
sensations last described, probably motor, began in the right 
and left hand in an equal number of cases, but those com- 
mencing with a simple sensation began in the left hand 
twice as frequently as in the right, A sensory aura which 
.began as tingling, sometimes increased to actual pain as 
it became intense. In one case a feeling of "pins and 
needles" in the right forearm passed up to the face and then 
became general, but, in passing up the arm, it was changed, 
there only, to a sense of pain, as if a knife were being plunged 
into the arm, and this was the seat of clonic spasm which 
afterwards became general. 

One variety of commencement in the arm deserves special 
mention on account of the confirmation which it affords of 
the distinction between the initial motor and sensorj' sym- 
ptoms as indicative of the seat of the initial discharge in the 
motor or sensory structures respectively. The cases are those 
in which a sensory aura descends the limb, and spasm is not 
associated with it until the sensation reaches the extremity. 
For instance, a man had attacks which began thus:— "He 
wakes in the night with a 'rushing sensation' in the right 
shoulder, and this gradually, in about thirty seconds, passes 
down the arm to the hand, there being no spasm. When it 
reaches the hand, however, spasm comes on, the hand ' shuts 



50 ST^rPTOMS. 

up,' and he loses consciousness." Some cases will be 
mentioueil presently in which the sensory aura, descending a 
limb, reascends, accompanied by the spasm which commences 
when the sensation reaches the extremity. It seems as if 
the resistance within the senson,' centre is jess than between 
sensory and motor centres, and that the latter is least in the 
part, in which the extremity of the limb is represented (as 
may well be when we consider the extremely delicate func- 
tional relation between sensation and motion in the tinkers 
and hand). Thus a slight discharge in the sensor\' centime 
may extend, gathering strength as it proceeds, until it 
reaches the jjart in which the extremity is represented, and 
then, unable to pass further, it overcomes the resistance be- 
tween Ibe sensory and motor struetures, and seta uj) spasm in 
tbe related muscles, and the discharge passes back in the 
previously undischarged motor centre, so that, in this case, 
the sensory aura descends, the motor arira ascends the Umb. 
But the resistance between the motor and sensory centres, 
even in the part in which the extremity is represented, must 
be greater than that within the sensory centres, because in 
many cases a sensory aura, beginning in the fingers, may 
ascend the limb without any spasm, as in some cases to be 
mentioned immediately. 

In the majority of cases {three quarters) in whicb tbe 
attack begins in the band, consciousness is lost before the 
seJKure has extended beyond the arm. In other cases it 
passes to the head, trunk, or leg before tbe patient becomes 
unconscious. When to the head, it may be first felt in the 
side of tbe mouth. For instance, in one the initial symptom 
was a sensation of tincling, without movement, in the left 
hand, followed by similar tingling in tbe left side of the 
lips and nose. In another, a sensation passed up the arm to 
the side of the face between the mouth and nose, and was 
then felt in the side of the tongue. It is very rare for the 
aura to pass fi'om the arm to the throat, to which the epi- 
gastric sensation so often extends. In one case in which 
this was described, careful ijuestioning made it clear that the 
sensation was merely in the neck, not in the throat, and due 
to strong deviation of the head before loss of consciousness. 
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Orcasionally tlie aura, passing u[) the arm to the shoulder, 
then (lescpniU the side of the trunk to the leg and to the 
foot. These cases will be again alluded to. It is very rare | 
fur the aura, after passing to the head, to descend the trunk ; 
hut in two cases, after ascending the arm to the mouth, it 1 
recommenced in the foot and passed vij the leg. 

Occasionally the side on which the attack begins is not 
uniform. In one patient the commencement was by a 
drawing up of one arm, sometimes the left, sometimes the 
right. A similar variation is occasionally met with in the 
part of the side first affected, as in a case in which the com- 
mencement of the lit was sometimes in the hand, sometimes 
in the face. In a woman afreil 41, in whom tits began after 
a severe fright at 40. the aura was a sense of " ntunbness " 
beginning eitiier in the hand or in the foot, sometimes in the 
right, hut usiially in the left: and in the same manner 
on each side. Whether it began in the hand or the foot, 
it ascended to fhc face, to the cheek and the side of the 
tongue, and if proceeding from tlie arm it afterwards passed 
down the side to the leg, whichever side was attacked, and 
she was unable to speak during the sensation. A little clonic 
spasm, involving the face last, followed the aura, which 
was prolonged, lasting a quarter of an houi' or more. It 
was suggestive of a relation to the warning of migraine, 
although no headache followed. 

The commencement of the tit was referred to both arms in 
a few cases, either by twitching or by a sensation. In one 
case, after tingling in the arms, these were put back and 
strongly abducted at the shoulder. In another, in which 
the aura was pain, the subsequent convulsions sometimes in- 
volved the arms only, sometimes the legs after the arms. In ■ 
one case of minor epilepsy there was a pecidiar sensa- i 
tion in both hands, which were automatically rubbed to- 
gether during brief 



Leos. — The seizure commenced in the leg in 33 cases, and | 
in most of these in the foot. In some it distinctly began u 
movement in the toes or in the foot as a whole. In one c 
the movement, twitching, began in the hip, snd'passed down { 
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' the leg* 111 some cases the conimencenient is by a simple 
sensation, in the great toe, in the sole, in the dorsum, in the 
foot as a whole, or in the leg as a whole. A motor sensation 
withoitt movement was described in one case; the patient 
suddenly felt as if the leg were bent up under the other, and 
that lie must stretch it out. When the commencement is in 
the foot, consciousness may be lost before the aura has ex- 
tended beyond the foot, but more frequently the aura extends 
up the leg and thigh, and it may pass up the side to the head. 
Occasionally, after passing up the side, instead of going to 
the head, it passed down the arm to the hand, and then 
consciousness was lost. It is very rare for an aura, after 
passing up to the head, to deliberately descend the arm — 
just Eis we have seen that the aura, commencing in the arm, 
if it ascended to the head, rarely afterwards passed down the 
side. The passage of the discharge to the region in which 
the head is represented appears to be closely connected with 
loss of consciousness. Sometimes the sensation, commencing 
in the foot, passes up the aide, and when it has got to the 
level of the hand, it recommences there, and then passes up 
the arm. Conversely, in one case in which the aura com- 
menced in the forefinger, and, after passing up to the other 
fingers, ascended tlie inner side of the arm to the face and 

. tongue ; while passing up the arm it began in the great toe 
and passed up the inner side of the leg as far as the knee. 
There are thus two modes in whicli the arm is involved 
secondarily to the leg, just as there are two modes in which 
the leg is involved secondarily to the arm, — one extension by 
continuitj', passing from the one limb to the other by the 
trunk, and passing down the limb secondarily involved; and 
the other by separate commencement in the extremity of the 
second limb, and the passage of the aura up both. The facts 
Bflcertained make it probable that in the cases in which the 
warning passes from one to the other by continuiti,- through 
the trunk, the discharge in the sensory centre takes the 
lead, and determines the course of the aura, although 

* A very iateresting- cue of tliii tHtare, in whicb the convnltion con 
in tha groin and pnsied down tbe hg, wiu recorded in 1700 bj^ Bonet < 
ohrctnm,' vol. i, lect. 12 
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may be closely, even instanUy, followed by the motor dis- 
cbarge. Tbe representation in the brain of the cutaneoiia 
nei-vea must be continuous as the skin in which they are 
distributed. The passage of the aura by continuity up the 
arm, down the trunk, and down the leg, or rice versa, ia in- 
telligible on this theory, but scarcely on the theory that the 
discharge in these cases begins in the motor centres. 

This theory is entirely supported by the details of ths 
cases which have come under my notice. In all cases in 
which an anra passed from the extremity of one limb to 
the other limb by the trunk, the warning was scnsorj- in ita 
commencement. The most striking conhrmation, however, 
is afforded by cases (analogous to those in the arm described 
on p. 5li) in which the warning remains purely sensory 
tmtil the aura has reached the extremity of the second limb, 
and then spasm is superadded. One or two instances of thia 
may be mentioned. In one patient the attacks always began 
iritli a sensation in the foot, without motion, and the sensa- 
tion passed up the leg and side, and down the arm to the 
middle finger of the hand, and then only was spasm added ; 
the hand began to twitch, and the spasm pai^sed uji the arm, 
and then consciousness was lost. In another patient the 
attacks begin by a sensation of " nunibneas '' in the left wrist, 
which passes up the arm, down the side and leg to the foot; 
then it begins to ascend the limb again, and immediately 
the limb draws up. In a third case the attacks begin with 
tingling in the backs of the fingers, and this tingling 
passes without spasm up the arm and down the side to the 
leg, and then the leg draws up. A woman has minor attacks 
which begin with a pain in the toes of the left foot; this 
pain ascends the leg without any spasm, passes up the left 
side of the trunk to the side of the head, temple, and side of 
face near the nose, and next passes down the arm and into 
all the fingers, which feel as if they were swollen ; they then 
begin to twitch; the arm is slightly flexed at the elbow and 
shoulder-joints, and then there is twitching of the face near 
the eye. When the pain gets into the arm she becomes un- 
able to move it. There is no loss of consciousness, but she 
also has severe attacks in which she bites her tongue. 
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The relation between the motor and sensory phenomena 
in these cases is, as already suggested, to be explained by the 
connection between the motor and sensory centres involved, 
and the relative resistances in them. A discharge beginning 
in one functional centre, having reached the limit (reprejsenta- 
tion of the periphery), may then, as already stated, not only 
pass to the related centre, but may return in the same centre 
if the discharge is slight, and has little tendency to in- 
crease in intensity. In one patient, for instance, minor 
attacks began with a stabbing pain in the left side of the 
chest, followed instantly by a ** beating in the inside of the 
thigh, accompanied by shaking," which passed down to the 
foot and great toe, and then returned up the leg, still as 
** beat, beat," to the side of the head, and sometimes it would 
again return down the side to the toe. In another patient a 
somewhat similar ** beating " sensation began in the big toe 
imd passed up the leg and side of the trunk to the shoulder, 
ilown the arm to the fingers, and then back up the arm to the 
head, when consciousness was lost. 

A sense of compelled movement of the leg is verj^ rare. 
In one patient, in whom severe fits began in the leg, minor 
seizui'es occurred in which there was tingling in the thigh 
and a feeling that she must draw the leg up. Thus a deli- 
berate discharge in the sensory centres induced a motor 
activity such as the will produces. 

Associations of unilateral auroe with other warnings are 
not common. In rare eases of attacks commencing in the 
arm there is a subsequent special sense aura. In these 
the seizure in the arm begins by a sensation proper, not by 
spasm. This seems to indicate that, as might be expected, 
the special sense-centres are connected with the sensory 
limb-centres, rather than with the motor limb-centres. In 
one patient the fits began with a sensation at the elbow, 
which passed down to the fingers and was then felt in the 
corresponding side of the face and about the eye, followed by 
dimness of sight, and, as the sight failed, dazzling lights 
appeared, and then consciousness was lost. Xo aura 
hc(finuing in the face, tongue, or leg was associated with one 
in the special senses. The only cases in which the latter waa 
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corabiueil with a leg aura were the followiug : — (1) A case in 
which the seizures commenced with a pain in the bacli of the 
hand, and this pain, as such, passed up the arm and (lown. 
the side to the leg. When it reached, still as pain, the 
middle of the thigh, a flash of lijjht appeared befoi-e the 
eyes. The pain went on down the leg, and when it reached 
the foot conaeiousDess was lost. (2) A patient, whose attacks 
began in the thigh, always suffered from flashes of red Are 
before the eyes foi' some days before the fit, but not at the 
actual onset of an attack. (:!) A patient whose major attacks 
began with spasm in the left shoulder, descending the ami, 
followed by spasm in the left orbicularis palpebrarum 
and left side of the mouth, had also minor attacks, con- 
sisting of red and blue lights whirling before the eyes, and 
said to appear first "before the left eye." 

In one patient, a girl, a singular association existed. The 
fits began with a feeling of numbness and beating in the 
right great toe. which passed up the leg, and when it reached 
the groin the patient felt a need to micturate. If she could 
do so, the aura ceased ; if she could not, she suddenlj' felt 
as if turning over and over; then a peculiar psychical con- 
dition occurred, she lost consciousness, and passed into a 
8e\'ere epileptic fit. I have met with another case in which 
micturition sometimes arrested a commencing fit. I have 
also met with a case in which the act of micturition some- 
times brought on a fit. The shiver, which in many chil- 
dren and some atlults normally attends the act, indicates 
the associated affection of higher motor centres. One patient 
experienced during a few days before a severe fit, on passing 
water, not a shiver, but a jerk and a momentarj- peculiar 
mental state, apparently fear — the normal shiver raised to 
the degree of minor epilepsy. These facts, with others, 
suggest that the [lassage of urine during fits is not merely 
the result of loss of consciousness, but is really a part of the 
morbid process. 

In only two cases did the attack commence in the side of 
the ti'unk; in one the sensation was described as "burning." 
In two cases a left-sided aura was associated with palpitation 
of the heart. 
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The mutual relation of the motor and special sense-ce 
in the cortex of the brain enables us to understand something 
of the progress of seizures. For instance, a fit beginning in 
the face or tongue, if it involves the limbs, takes the arm 
before the leg, and we find that the arm centres intervene 
between those for the face and tongue, near tl>e fissure of 
Sylvius, and those for the leg in the upper part nf the hemi- 
sphere. Again, in a fit beginning with tw-itching of the 
angle of the mouth, rotation of the head commonly succeeds, 
and the centre for rotation of the head is situated in front of, 
and contiguous to, the centre for the action of the zygomatic 
muscle. But in other cases it is difficiilt to understand the 
progress of the aura from the experimental facts. For this 
there are probably three reasons : — First, we know little of 
the degree of structural association or separation of these 
centres, the cerebral sulci, of course, affording no informa- 
tion on the matter; secondly, the centres represent in many 
cases complex movements, and fits begin usually with simple 
movements: thirdly, we are almost ignorant of the mutual 
relations of the sensory centres for the limbs, except that 
we know that they are intimately related to the motor 
centre. The facts of many auras make it probable that these, 
rather than the motor centres, lead in the discharge, and 
determine the course of the commencing fit. 

A rare but curious condition sometimes attends the onset 
of a fit which begins unilaterally; it may be termed the 
alternation of the aura. In some right-sided convulsions, 
from left meningeal hEemorrhage, which I once watched, the 
rotation of the head to the right which accompanied the fit 
was preceded by a rotation to the left, and this itself was 
preceded by a slight initial rotation to the right — a double 
alternation. I have met with a few indications of ibis 
phenomenon in idiopathic epilepsy, but it is rare. 

The great majority of fits which begin unilaterally are 
the result of a local cerebral lesion in early life, which having 
cicatrised establishes local instability, and this gradually, by 
repeated discharges, involves a wide extent of the brain. 
A unilateral onset may occur, however, in cases in which 
there is no evidence of a local lesion, but, on the other band. 
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in whirh an hpre<litan' disposition affords reasonable giw 
for assuming thi! " idiopathic " form. 



BiL.iTSRji. .t^'D Gexerjl Wahnl\i:.'.- — In the next group are 
placed together the bilateral sensations in the limbs, and 
certain general sensations which seeiu to the patient to be 
universal. Of the attacks beginning simultaneously in 
the limbs of both sides, the commencement was generally in 
the arms. In some it was by a sensation onlv — numbness, 
tingling, or pain; more often it was by twitching, starting, 
jerking, or cramp in the limbs, with or without tingling. 
In most cases the commencement was in the hands as a 
whole, as might be anticipated from the wide distribution of 
the discharge. Tingling may be felt in both hands: then 
these are felt to close, and consciousness is lost. Or there 
may be only vague numbness in both hands. Sudden starts 
of the arms are ail occasional form of minor attack. Attacks 
may also commence simultaneously in both legs, generally 
in the feet, as a tingling, trembling, or creeping sensation. 
Rarely there is a simultaneous sensation in the hands and 
feet. 

An aura referred to the trunk, and not apparently visceral, 
is very rare ; and the sensation is almost exclusively felt in 
the back. It is usually a pain or a sense of trembling or 
"creeping" in the spine. In one patient the sensation was 
that of something crawling up the middle of the back, which 
ascended higher and higher until it reached the back of the 
head, when there was giddiness, loss of sight, and then loss 
of consciousness, and an epileptiform convulsion. The spinal 
aura not uncommonly, as in this case, seems to ascend to 
the back of the head. 

Two cases of this class afforded the only instances I have 
met with in which the sensation was of the character which 
corresponds literally to the term "aura" (see p. 4G). In one 
the warning was described as air blowing on the akin of the 
epigastrium: the sensation ascended to the head, and was 
followed by beating of the heart and choking. The other 

se was a hid of IT, in whom the warning commenced with 
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a aenaation o£ puns guing off in the head, then hia eight 
became dim. and then he had a feeling as if wind was blowing 
on the skin, which commenced at both knees, and passed up 
to the epigastrium, and he then lost consciousness. 

The other auras, groiiped together as general, tremor, 
startings, jerkings, malaise, faintness, were described in 51 
cases — one tenth of the whole. General tremor or shivering, 
present in I'i cases, was associated in three with pain in 
the head. General starts or jerkingji, the aura in ten cases, 
were never associated with jiain in the head. In several of 
the cases the fits occurred during sleep ; the patient was 
awakened by the starts or jerks, and then passed into the fit. 
General sensations were described in 15 cases; a feeling of 
general illness or malaise, of general powei'lessnesa, of general 
beat (in three cases), of general cold (in one case). A sense 
of faintness, which the patient could not localise, was the 
aura in 13 cases, and was associated with sweating in one 
case and with giddiness in three. Warnings of this class are 
difficult to describe, and much patience is needed to ascertain 
their precise character, which sometimes, after all, remains 
more or less uncertain. 



EpiG.tSTHiC AuEA. — ^The most frequent of somatic warn- 
ings is a sensation in some part of the body, usually at 
the epigastric region, rarely about or below the umbilicus, 
sometimes post-sternal, seldom to left or right of epigas- 
trium, never to right or left of the lower part of the 
abdomen, sometimes to the left of the sternum, but seldom, 
if ever, to the right. In most cases the sensation is re- 
ferred to the epigastric region, and therefore it is well to 
adhere to the term "epigastric" aura. But the sensation 
often passes to the head or the throat, and causes at the 
throat a sense of dyspntea. When stationary' at the ejii- 
gastrium there may bi> nausea. This auia is referred to 
the functions subserved by the jineumogastric nerve. 

These warnings were described in 195 cases. It is usually 
a vogue sensation which the jiatient cannot pi-ecisely describe, 
but in a considerable number of cases it is a feeling of actual 
pain. It is noteworthy thai, while the vague sensation often 
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passes to the throat and head, that of ])ain generally remains 
stationary. 

The character of the epigastric aura can seldom be 
described, partly because it is too brief to leave an effect 
that permits recall, sometimes because the recollection 
is of a sensation so unlike anything within the range of ex- 
perience as to baffle all attempts to find words that convey 
the desired meaning. The nearest description given may 
be '' a funny feeling." But sometimes it is a sense of move- 
ment, especially of a *' turning over and over,'' ** creeping," 
** winding up," *' trembling," veiy rarely of heat or coldness. 

The aura that is not definite pain generally ascends to the 
head or throat, very rarely to both. The feeling passes to 
the throat twice as frequently as to the head. (Jccasionally 
there is only a feeling that the aura passes upwards, e. g. to 
the top of the sternum. Very rarely the sensation goes to 
both head and throat, to the cardiac region, to the back, or 
to both arms. Occasionally it seems to spread over the whole 
bodv. 

As a nile, when the aura reaches the head, consciousness 
is at once lost. It seems as though the sensorj' representa- 
tion of the head were verv closelv related to the function on 
which consciousness depends. Occasionally the feeling 
j)asses over the head to the occiput and even to the neck, 
or a j)sychical state, such as horror, occurs before conscious- 
ness is lost. 

The epigastric sensation, as already stated, often ])asses to 
the throat, and there may give rise to a sensation of choking 
and dyspncEa. This reminds us of the well-known sensation in 
hysteria, and in many cases of genuine epilepsy the sensation 
appears to be exactly the same as the globus hystericus.* Not 
only so, but I have seen a case of tumour of the ])ons varolii 
in which epileptifonn convulsions commenced with the same 
sensation, described as a " ball rising up from the stomach 
to the throat, and stopping the breath." The sense of 
choking is sometimes veiy intense. One patient described it 
as if the palate and larynx were pressed together. 

* Tlie close association of the globus Viystericus aud epilepsy attracted the 
attention of Dr. Parry. (* Medical Writings/ London. 1825, p. 392.) 
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Just as the warning; commeuces Bouietimes to the left of 
the epigastrium, but never to the right, so when it is felt ae 
ascending through the chest on one side, this is always on the 
left side, never on the right. 

These auras felt in or ascending to the chest and throat 
appear to be the expression of a disturbance in the cerebral 
processes connected with the respiratory function of the 
pneumogastric. Spasmodic actions form part of the nor- 
mal action of the respiraton,' centre as they do of no 
other, and must be reproduced in higher and associated 
centres. The epigastric pain which remains limited to 
the epigastrium appears to be related exclusively to the 
gastric division of the vagus. Accordingly we tind that 
there was usually described, as part of the aura, another 
sensation referable to the same function — nausea, evidently 
such after careful questioning, and accompanied in several 
cases by actual retching. In one patient, the feeling 
in minor attacks always made him take his handker- 
chief out, expecting to be sick, but as soon as it was 
ready the sensation was gone. In this case there was 
smacking of ihe lips, but no taste was remembered; 
even consciousness was preserved throughout. With this 
may be associated another curious case in which the initial 
nausea caused vomiting, but after some time the vomiting 
was replaced by spitting. In another case sudden, intense 
hunger was described. Other sj-mptoms, often associated 
with gastric disturbance, accompanied the pneumogastric 
aura in some cases, as pain in the head and giddiness, the 
latter especially when there was actual nausea, the former 
when there was actual pain in the epigastriiun. 

The accompanying vertigo is an instance of the association 
BO common in every form of giddiness. The feeling has been 
doBcribed as identical with sea-sickness. A dreamy sensation 
sometimes attends nausea and giddiness. 

A sudden sense of gastric distension is sometimes felt, 
with or without nausea, and may be accompanied by actual 
eructation. The attack may pass off with the flatus, and 
come on if no flatus can be expelled. We are not justified in 
a.'fsuming from this that flatulence is the cause of the attack. 
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any more tliaa we are in regarilinp pastrif tlisturbancp 
the cause of an attack of niipraine which suhsirtes with 
vomiting. 

Cardiac .Sexsatii ins. ^Another organ within the innerva- 
tion of the vagus is the heart, and cardiac sensatinna 
constituted the aura in a small proportion of cases, — pain, 
a vague senaation, or, much more commonly, palpitation. 
In one jtatient the attacks were usually pre<'eded liy an epi- 
gastric sensation passing up the left side of the chest to the 
head, but in some attacks this was jireceded and followed by 
severe palpitation of the heart and dyspncpa. Cardiac palpi- 
tation and discomfort are sometimes associated in an iiura 
with "tingling" in one or both arms. 

VEHTlllO. 

In no less than 18 per cent, of the warnings the aura 
was sudden vertigo, generally definite. The attacks com- 
menced with a sense of giddiness, vague or definitively veiti- 
ginous. or with the fact of rotation. As a rule, when a sensation 
merely, the direction cannot he ascertained, hut sometimes 
there is a distinct sense of turning to right or left, or of a 
corresponding movement in objects. Of 15 cases with actual 
rotation, the movement was to the right in 5, and to the 
left in 10. In nearly all the convulsion was bilateral. In 
bilateral fits the discharge is never quite equal on the two 
sides, as proved by the common deviation of the head, and 
the vertigo, when slight, may be the expression of this 
inequality. In most consciousness was early lost. 

As already stated, giddiness is often associated with an 
epigastric sensation, especially when this is distinct nausea. 
It may also be associated with loss of sight. In one patient, 
for instance, objects before him suddenly appeared to turn 
round and round, and, while doing so, gradually became 
indistinct, and he lost consciousness. 

CEPHALIC ArHAS. 

Sensations referred to the head preceded the fits in 90 
cases. This warning is of interest, because a cephalic sensa- 
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tion seems often to be associated with a nieutal state; 

a sensorv aura begins in the limbs or epigastrium and 
ascends, coQsciotisness is usually lost when it reaches the 
head. It is not, therefore, surprising that a primary head 
sensation should be, as a rule, followed directly by loss of 
conEciousness. 

lu about a third of the cases the sensation was actual pain, 
general or local, frontal, vertical, seldom occipital or felt 
through one side of the head, but, in a few, i-eferred to one 
temple. Local acute pain may simulate neuralgia, and may 
mislead, if the patient ia unaware of the loss of consciousness. 
In one the warning was violent pain through each siygoma, 
and at'tfr the fit there was local tenderness at the seat of the 
pain. Cephalic pain may be attended by vertigo, usually 
vague, by nausea, or by Bomnolence. 

In .55 ca^es (about two thirds) the cephalic sensation is 
other than distinct pain. 

A dim sense of heaviness or pressure or fulness may be 
experienced, sometimes with somnolence, or a sense of 
strangeness. A feeling that ia not iinpommon is a sudden 
sense of "rushing" in the bead, sometimes described as 
"blood rushing" to it from the trunk or the limbs. 

Often this aura is so peculiar aa to be quite beyond descrip- 
tion, save by some metaphorical espi-ession which conveys but 
little meaning, such as "numbness inside the head," "faint- 
ness going over the brain," or "' something stirring the bi-aina 
round." The last, which followed the epigastric throat aura, 
is suggestive of vertigo, especially in connection with other 
caaes of what can only be termed '" intra-ci-anial vertigo. ' In 
one patient, for instance, the sensation was described as 
" two circles within the head moving rapidly in opposite 
directions, and seeming to get alternately nearer and farther 
off," until consciousness was lost. 

A visual aura is scarcely ever met with in association with 
B cephalic sensation, but a few cases presented also an audi- 
tory aura, of simple character, and of special interest in con- 
nection with sensations in the head allied to a sense of sound. 
Is one case an epigastric sensation seemed to ascend the left 
side of the head to the left occ' ' there to ter- 



CEPHALIC. 69 1 

minate in u " bang. " whirli was coiistautly avenw! to be a 
physiral sensation, and nnt a noise. 

It has been said that a trunk or limb sensation, which 
ascends, when it reaches the head is associated with loss of 
consciousness. Hence the mental states that are sometimes, 
although rarely, associated with a cephalic aura are of special I 
interest. 

FSYCmCAL AUHAS. 

The aura was j»sychica] in 92 eases, — a peculiar mental 
state, remembered afterwards sometimes in definite detail, 
sometimes only Jn Ta^'ue character. Extreme care is neces- 
sary in investigation if accurate facts are to be obtained. A 
psychical aura is especially common in minor attacks, and 
their occurrence can only be ascertained by asking for their 
chief forms ; such iuf<irniation has afterwards to be weighed 
and sifted by cross-examination, because the occurrence of 
attacks of which they may be the only evidence is often un- 
suspected. 

In about a third of the cases the warning of the Kt was an 
emotional condition, generally that of fear, sometimes de- 
scribed as a feeling of " horror." In only one instance was 
this aura related to fright as the exciting cause of the first 
fit. The feeling was generally vE^ue, without any association 
with an idea: but in some cases there was a definite mental 
conception; e.(/. that a man was behind the patient from 
whom escape was necessary. In one ca.se the fear involved 
the idea that the man was about to jump on the patient's 
back. 

In one case, such a mental state seemed to be the cause 
of " cursive " epilepsy. The patient generally ran, with an 
alarmed expression, looking back and saying " It is coming." 
Yet the mental state c'oitid never afterwards be recollected. 
Hence a similar emotion may be the cause of the run in 
other cases in which neither the movement nor emotion are 
remembered. In one case, a girl aged I'-i, the sense of feai- 
was invariable. b»it only sometimes did it cau>e her to run ; 
occasionally, as if the cause were in front of her and not 
behind, she put her biick against a wall, with a look 
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fright. An epifzostrie sensulion souietiiiu-s preceded the emit- 
tion in minor attacks but not, as a rule, in the severe seizures. 

This is quite different from, and cannot be confounded 
with, the natural feeling of alarm when the first indications 
of a coming attack are relaliaed. If these exist, they are 
always definite, and quite obscure any emotion they may 
cause. 

Attention has been called to the association of the aura 
with the epigastric sensation, hut it is not a frequent combina- 
tion. In one patient an epigastric sensation, or red stars, 
preceded the manifestation of extreme terroi', not afterwards 
remembered, A throat aura might be expected to be felt, 
since fear so often nonnally causes a sense of choking, but 
the association occui's rarely, if ever, perhaps because the 
emotion passes too directly into loss of consciousness. Oo- 
rasionai, but also rare, are associated vertigo (which may be 
objective or subjective), a visual or an auditor^' sensation. 
In one patient the sound of bells was accompanied by intense 
fear, a connection for which it is not easy to conceive a 
physiological reason. 

Allied to fear, but far less common, is a sense of intense 
nii.sery. as if some "bad news" had just been heard. One 
patient suddenly saw stars, and then felt intensely depressed 
"as if at a funeral." 

Equally rare, but perhaps more curious, is a sudden sense 
of personal wrong-doing. It may have the tone of a dread of 
being found out. Once it occurred when an ascending epi- 
gastric aura leached the head, and once it was followed by 
sudden nausea, retching, and vertigo. 

This sense of wrong takes us (perhaps, however, not by a 
natural sequence) to the sense of strangeness and unfa- 
miliarity which is an occasional aura. It is common as 
the Nubjective effect of the onset of minor epilepsy, and it 
is occasionally the warning of a severe attack. It is more fre- 
quent than 11 sense of fear. There is a sudden impression that 
the surroundings are unfamiliar. The plai'e and persons ap- 
pear strange ; objects seem not to have been seen before. Our 
consciousness of the familiarity of surroundings depends, of 
course, on the mysterious recognition of the correspondence 
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between t!ie jireaent visual aensatioiiB aud [irevious ones, re- 
fognised by their residual effect. The residual disposition to j 
renewal, which is the basis of luemorj", must always facili- 
tate perfect perception of a ur Foundings, and this ease of 
piTceptioii we feel as "familiarity." It is possible that a 
fiudden simple difficulty in perception, not enough to cause 
ilimuess of sight, may have an effect opposite to that of ease, 
and, as the latter catiaes a place to seem familiar, its sudden 
absence, the increased effort to perceive, may by itself result 
in a sense of strangeness. One patient described the feeling 
as "suddenly seeming to be somewhere else. ' 

Another sensation sometimes perceived may be merely 
an imperfect degree of that just described, but it is 
interesting aa resembling that which sometimes occurs in 
lii-alth, as will be remembered by readers of the " Autocrat of 
the Breakfast Table." It is the sensation of that which is 
happening having been previously experienced in the same 
form. This may seem the converse of that just described, 
but in one patient the aura was a sudden feeling that the 
surroundings were strange and yet had been familiar long 
ago aud had been forgotten. Sometimea it ainounted to a 
sudden recognition of the place aa that in which the whole 
pi-evious life had been spent. Tempting as the subject is, 
the further analysis of this aura would carry us too far. 

This sudden sense of unreality passes into a peculiar 
" dreamy state " which is a not unfrequent feature of minor 
attacks. It apparently involves a greater cliange in con- 
Bcionsness, so that sensor;- perception is less acute and may 
cause an apparent distance of sounds. It may be associated 
with movement of the lips, as if some taste were perceived (to 
which Hughlings -lackson liai^ called attention),* In one in- 
stance a sense of unreality was attended by an olfactory aura, 
and occasionally the epigastric aura precedes it. 

From such conditions in which mental activity is dimin- 
ished, rare cases present various transitional forms con- 
necting these with positive mental activity. These sometimes 
involve psychical sensations, the definitenesa of which is 
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often obscured loy imperfect subsequent refolleclion. In one 
patient a senfencp always seemetl to come into his mind, oi 
which be could only now and then i-enienilwr tbat it seemed 
to be some line of Virgil which he bad learned at school. 
In another there was an impression of seeing distlnctly 
events of past life, although the patient could never recall 
them so as to sav what thev were. A siidden intense desire 
to be alone is sometimes described. Another of the infinitely 
various states that occur was a vague but strong feeling that 
something was wanted, and that an effort must be made Ui 
obtain it, but the nature of the want could never be recalled. 
One patient woke up with a sensation of having a vivid 
dream and then became unconscious in the fit. 

More pronounced is a consciousness of ideas suddenly 
rushing through the brain with uncontrollable energy; in 
one case the patient woke from sleep with a \ague sense of 
mental energy and then passed into the tit. Hut such indica- 
tions of pure ideational energ;\- are rai'C, and present a ver\- 
small proportion to the cases with some degree of psychical 
inhibition or perversion. These psychical auras are often 
scarcely separable from the higher special sense warnings. 
It IS ob\-ious that the distinct idea of a sentence and percep- 
tion of its sound may be almost identical in significance. 

M-F.CUL SENSE .M"H \S, 

The last group of auras are those referred to the special 
sensesand their organs, which were present in ^ 74 cases. Two 
thirds of these (175) were visual, one liflh (OS) were auditory, 
12 olfactory, and IS were appaiently gustaton^. The great 
difficulty of distinction of many gtistatory aurse will be 
mentioned presently. 

Olfiictiiry. — ESensations of smell preceded the fit in 12 
cases, all purely epileptic. In most cases the sensation 
was of an unpleasant smell, line patient described it as 
a smell like '■matter"; others compared it to pas and 
sulphur, fjccasionally the smell seems to come from the 
stomach. Exceptional comparisons were to Tonquln beans, 
to carbolic acid, and to magnolia. It was descrilwd in 
these casefi an a definite smell, and not as a flavour. 
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A tiavour is aii olfactory sensation pvoduceil by tlitit 
which reaches the nerve endings tlirough the posterior 
nares, and may lilend with a true gustatory sensation. In 
Bome cases the aura was clearly a " ttavour," (, e. an olfactory 
"taste," not a distinct smell. Thus, auditory aud visual 
sensations (sound of bells with i-ed and blue lights) were fol- 
lowed by a nasty taste, as if "eventhinp was going had." 
In another aura the sensation was described as the taste of 
a cherry. One warning was described as both a smell and 
a taste of bad gas, the taste being evidently the olfactory 
"flavour." It persisted longer as a sensation of smell than 
as a " taste." This comparison to the smell of a gas of 
some kind is not unfrequent. and is sometimes so strong 
that it seems to the patient to pervade the head and even 
the whole body. 

The chief associations noted were a visual aura, and also 
a visual aura succeeded by a sensation of bells ringing. 

The distinct difterentiation of smell and " taste," used in 
the sense of flavour, is important. Care was taken in each 
case to ascertain the character of the sensation, and it is 
certain that the olfactory "taste" is always uniform in the 
same patient, and so is the olfactorj- " smell." The latter is 
probably sometimes blended with a true gustatori- " taste," as 
a sensation of bitter accompanying one of sinell. But the 
conunon distinction indicates that the central relations of the 
two olfactory functions are disjoined. A sensation of a smell 
was always distinguished from one of a flavour. A nasal 
warning was present in a few caset:, all epileptic, and con- 
sisted in sudden tingling in the nose. 

Gustatory. — A true gustatory aura is very rare, occurring 
perhaps once in two hundred cases. It was variously de- 
scribed — as a taste "' between sour and bitter," referred to the 
back of the tongue : or as " between bitter ami sulphur." In 
others it could not be described, but was referred to the mouth 
and in some caused a tendency to swallow. In a patient 
with post-hemiplegic convulsions, the aura was a metallic 
taste in the mouth. "like coppei," with a simultaneous pain- 
ful sensation in the thumb and forefinger of the left hand, 
which passed to the other fingers, and then up the arm to 
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the side of the fate, aiid down the hody to the leg, and 
" seemed to go out at the gieut toe." In oup patient the aura 
seemed to bear the same relation to taste as tingling in the 
nose to smell, or pain in the eye to a. visual aura. But a 
discharge iu the brain invoh-ing the taste-region may be 
more frequent, because it is not uncommon, especially in 
minor attacks, for smacking of the lips, and even moistening 
them with the tongue, to suggest to an observei' that some 
sensation of taste is the cause of the movement. It may, 
however, also be due to an (olfactory) tiavour ; indeed, the 
patient whose minor aura was the smell " magnolia " alwaj's 
moved his lips as if tasting. Dr. Hughlings Jackson ha» 
observed this to be associated with a "dreamy" sensation 
(see p. 71), but the association occurred in only one of the 
cases now analysed. With the exception of the cases j'uat 
mentioned, no associations of the gustatory aura were 
oh'ierved. 

Ocular and Viival. — The warnings referred to the organ 
of vision may be divided into iive classes: a sensation in the 
eyeball itself ; diplopia ; an apparent increase or diminution • 
in the she of objects ; loss of sight ; distinct visual sensations. 
A sensation in the eyeball was present in seven cases, five 
being puiely epileptic. The eye to which it was referred was 
in one case on the same side as the first motor symptom of the 
fit ; in one on the opposite side. It is probable that the 
centre for common sensation in the eyeball is connected with 
that tor vision. This is suggested by the photophobia due 
to irritation of the fifth uerve,^the way in which light 
causes actual pain in an eye the seat of superficial inflam- 
mation. In one patient, fits commencing with a pain in 
the eye were followed by red vision ; and in a case of ceiebnil 
tumour presently to be mentioned, a visual sensation and 
pain in one eye were associated as the auia of the fits. 
Double vision preceded the attacks in a few cases. In one 
the diplopia was associated with aching in one eye and an 
apparent magnification of objects, which looked "twice their 
real size." 

The apparent increase or diminution in the si;!e of objects 
is a rare and curious auin. It is proumubly counecled with 
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increase or diminution in the sensitiveness of the viEual 
centre, which produces the same effect on consciousness as 
the stimulation of a larger or smaller area of the retina by a 
larger or smaller image. It is therefore not surprising to 
find that diminution may be followed by loss of sight. For 
instance, in one case objects appeared to recede, becoming 
smaller and less distinct. If the patient was going to a 
door, for instance, she would have to feel for it, because it 
appeared small and dim ; the indistinctness increased until 
sight was almost gone, and then consciousness was lost. 
Loss of sight preceded loss of consciousness in 26 cases. 
It was commonly complete and simultaneous in the two 
eyes. In one case the sight of the right eye went before 
that of the left, and this was followed by a rotation of the 
head to the left. In one case the hiss of sight in minor 
attacks lasted for an hour, and was followed by a sleep for 
an hour. The loss was preceded by a visual sensation in 
two cases, by an auditory sensation in one, and in some cases 
loss of hearing accompanied loss of sight. The only frequent 
associations were with vertigo in four cases, and with rotation 
of the head in two. 

The aura is often a distinct visual sensation. It may be 
that of light, not colour — sparks, a ball of light, a flash, or a 
glare, but often colours are seen. When only one colour is 
seen it is usually either red or blue— the former is more com- 
mon. Green is seen alone rarely, and only as a diffused colour. 
Combinations described weie- — red and blue ; red, blue, and 
purple ; red, blue, and green ; red and green ; blue, green, 
and yellow; red, blue, and yellow. Thus not only were red 
and blue the only colours seen alone, but thev were both 
present in half the cases in which other colours were seen, 
and in no case were hoth absent. Taking the cases together, 
the order of fi-equency of the several colours is — red, blue, 
green, yellow, and purple. It is evident that this order does 
not correspond to the physical relations of* colour, as shown, 
for instance, by their grouping in the spectrum ; nor does it 
correspond in any way to the areas of retinal perception. 
Red, seen most frequently, has one of the smallest retinal 
fields; but green, seen much less frequently, has a still 
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tmuiller field; wliile the field for yellow, seen us rarely i 
^reen, is one of the largest, and is nearly the same as the 
iifld for blue, which is one of the colours mentioned most 
frequently. But the order does correspond, not exactly, but 
in a very suggestive manner, to the degree of visibility of 
colours. Cohn* found tliat the order in which spots of 
colour, one millimetre in diameter, can be seen in direct sun- 
light at different distances, is — beginning with that which 
can be refOgniseJ at the greatest distance — red, next blue 
and green (equal), next yellow, and least violet. This is 
evidently not far from the order of development in epilepsy. 

The appai-ent diminution in the size of objects, which 
must be referred to an inhibition of the visual centre, has 
been mentioned in connection with the loss of sight which 
it often precedes. Partial inhibition is equivalent to a 
diminution in the sensitiveness of the centi-e, — an object 
appears smaller or farther off: and as the inhibition 
of the centre increases, the object may appear to recede. It 
is the opposite process to that which occurs in augmented 
action of the centre: in this there is increased sensitiveneBS, 
and objects appear larger. But such increased activity more 
often results in such spontaneous discharge as causes a 
definite sensation. There is a visual illusion, perhaps a sense 
of a ball of file: as the discharge spreads, this seems to get 
larger ami nearer. The effect is the same as if an increas- 
ingly large ^irea of the let ina were stimulated, and similar to 
the slighter degree of overactionin which a seen object seems 
t« increase in size. Thus in one case the warning was always 
a blue star, which appeared to be opposite the left eye, and 
to come nearer until consciousness was lost. Ajiother patient 
always saw an object, not described as light, before the left 
eye, whirling round and round. It seemed to come nearer 
and nearer, describing larger circles as it approached, until 
he fell unconscious. The phenomena of some of these 
auras suggest (hat there may be l)oth a discbarge and an 
inhibition of the same centre, as the result of a different degree 
of the same morbid function. For instance, one patient 
always first saw a llash of light, then sight was lost, and then 
• • Brit. Med. Journ»l.' 0«ob#r 411.. 187H. 
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consciousness. So tlie llf;lil or other object whii'li appoara 
to the patient, insteail of becoming larger, may seem smaller 
anil more distant, apjiaiently in con sequence of thu inhibition 
overcoming the discharge. Thns lu one case the warning 
commenced by dimness of sigh), and then a light appeared, 
whirling round and round. This appeared to get farther and 
farther off, until consciousness was lost. There may be in- 
hibition itf the centre tn severe attacks, and a discharge in 
the minor seizures. Thus one patient always saw colours, 
especially green and blue, in slight attacks, while the severe 
fits were preceded by simple loss of sight." 

In some rases the warning is a highly specialised visual 
sensation, a coni])lex visual conception, or psycho-visual aura. 
This may succeed a simple sensation. One patient, in attacks 
of pftU ma/, first saw a number of led and white dazzling 
stars, and then an old woman, with other objects which t-he 
coulil not remember. Another patient first saw always bright 
lights— red, green, yellow — and then, the lights continuing, 
she saw a girl, and " tried to get to her to ask what the lights 
meant," and then fell in the fit. In the first of these cases 
the less specialised preceded the more specialised sensation, 
a sequence to which Hnghlinga Jackson has drawn atten- 
tion, as suggesting that the more elaborate sensation is the 
result of the loss of couti-ol from the discharge causing the 
less elaborate sensation. Hut in the second, the more and the 
less elaborate sensations occurred together, and in other cases 
an equally special sensation, a visual idea, rouatituted the 
sole warning of the fit, and must be ascribed to the dis- 
charge itself. Two patients had visions ot an old woman; in 
one case, to be mentioned in detail presently, the old woman 
always had a brown dress : in three, ugly faces were 
seen: in two "various people," and in one "animals." 
Two patients described an aura consisting of visions of objects 
and places familiar long ago, a visual sensation analogous to 
the psychical auia I have mentioned. In one patient the fits 
were preceded bv a vision of "' beautiful jdaces, large rooms," 
Ac. 

• See tlia writeHi Bowin«n Loetni'e on "SubjecUyc Yianal Senutioni," 
■ Ttbiii. Ophtlial. 8oc.,' vol. it, 1895, for n more elaborate disoasilon of these 
qrmploma. 
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Associations ot tlie Tisual aura are comparatively rare. 
There may be a seasation in tlie limbs. One instance was a 
case in which a flash was seen as soon as a pain, which com- 
menced in the arm, reached the middle of the thigh. When 
the visual sensation is unilateral, the side may be the same 
03 that on which the limbs are involved. Thtis, in one case, 
some fits commenced with the appearance of a blue star to 
the left, which grew larger and larger until consciousneas 
was lost, while other fits began in the left arm, and some id 
the left leg. In another patient a bright light, referred to 
the right eye, was associated with loss of speech. Oc- 
casionally a visual aura is associated with initial rotation, of 
which the patient is aware. Thus, in one, a blue star always 
appeared and seemed to move to the left, and the patient felt 
obliged to follow it with his head; the subsequent fit was 
apparently bilateral. Epigastric sensations are occasionally 
associated, and so is an auditory sensation. The sensations 
in one patient were very complex and numerous, and, as I 
shall have to refer to it again, it may be as well to relate 
the case in some detail. The patient was an intelligent man, 
twenty-six years of age, and all his attacks began in the 
same manner. First there w:ts a sensation in the left hypo- 
chondriac region " like pain with a cramp ; " then, this 
sensation continuing, a kind of lump seemed to pass uji 
the left aide of the chest, with a "thump, thump," and when 
it reached the upper part of the chest it became a " knock- 
ing," which was heard as well as felt. The sensation rose 
up to the left ear, and was then like »he " hissing of a railway 
engine," and this seemed to "work over his head." Then 
he suddenly and invariably saw before him an old woman in 
a brown-stuff dress, who offered him something which had 
the smell of Tonquin beans. The old woman then dis- 
appeared, and two great lights came before him — round 
lights, side by side, which got nearer and nearer with a 
jerking motion. When the lights appeared the hissing noise 
ceased, and he felt a choking sensation in the throat, and lost 
consciousness in the fit, which, from the descri]ition, was un- 
doubtedly epileptic. He had also attacks of petit vud, which 
consisted of a vision of a dull-red ball to the right, in the 
lower part of the iield. Thus we have first a pneumogastric 
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(visceral) Bensatioii which becouii's intermitliiif,' and souml- 
like as it ascends towards the ear, until it is finally an inter- 
mitting hissing, perhaps the least specialised of all the audi- 
tory sensations. This is accompanied by a visual sensation 
of very high specialisation— a visual idea— associated with 
an olfactory sensation, and it gives place to a much less 
elaborate sensation, the two lights, and. as the visual centre 
becomes invaded by this discharge, that in the auditoiy 
centre ceases. Finally, the aura terminates with the com- 
pletion of the pneumogaatric sensation — a sense of choking, 
The case will be referred to again in the chapter on " Patho- 
logy," but I may here point out that the more specialised 
visual sensation preceded the less special, and therefore can- 
not have been due to "loss of control" by preceding dis- 
charge; it was evidently due to the discharge itself. The 
phenomenon of two lights before the eyes is one of great 
rarity among the auras of epilepsy. Lastly, the association 
of intermission of the sound with a jerking movement of the 
lights is ivovlh remark. In one other patient a visual atira 
was accompanied by a disagreeable undescribable " smell " 
after it had lasted a short time, and just before coneciousness 
was lost. 

The only autopsy which I believe has been published of a 
case in which the visiial warning existed, is one which I 
have recorded.* The fits were preceded by a flash of light or 
pain in the eye, and micropsy, and were due to a tumour in 
the occipital lobe, which had extended forwards as far as the 
angular convolution. 

Auditory. — An auditory warning was described in 7 
per cent, of those with warnings. In some cases there was 
an auditoiy loss, a sudden sense nf stillness. This is rela- 
tively less common than the analogous loss of sight, but the 
two symptoms may lie associated — for a moment all is silent, 
then all becomes dark, then consciousness is lost. In a case 
in which the sensation began in the tongue and passed to the 
arm and leg, sight was lost after the arm was involved, and 
hearing after the sensation was felt in the leg. In rare cases 

■ " Cum of Cereljral Tim 
■ lADCBt,' 1879, vol. i. 
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the loss succeeds an auditory sensation. In one a sound, as 
of a machine, was followed bv deafness. In the other a 

t, 

*' rusliing," not loud, was accompanied by some visual sensa- 
tion which could never be recalled, and was followed by a 
sense of fright, such as to make the patient burst out into a 
perspiration ; at the same time the sounds become fainter 
and more and more distant, until consciousness was lost. 

This increasing faintness of sounds that are heard, sug- 
gesting greater distance of their cause, is analogous to the 
micropsy already mentioned. Diminution of hearing may 
also coincide with, and seem to be the result of, an auditory 
sensation, as in a case in which a hissing sound, increasing, 
and culminating in loss of consciousness, seemed to prevent 
the patient hearing that which was said. 

Of peculiar interest are rare cases in which mind-deafness 
is part of the aura. In one case (after mumps), a peculiar buz- 
zing in the left ear, which was the aura of several fits, some- 
times occurred alone as a form of pdit mal. It was often 
excited by sound, as the noise of an omnibus or the note of 
a piano, and with it all sense of tone was lost. The loudness 
or softness of the sounds were recognised, but all seemed alike 
in tone. In another case a buzzing sound, the aura of 
severe fits with similar deafness, was always induced by a 
certain note of the organ, the open diapason A of the pedals. 

Among the various auditory sensations which occasionally 
herald fits are a sensation of an ex])losion or crash (an aura 
noted by Areta?us), the ** sound of a drum," a ** whiz,'' a 
'* liissing," a *' ringing," a ** rustling," a ** rushing sound," 
and a ** sound of thunder," or a ** whistle." In some cases 
the sound was at first distant, and seemed to get louder and 
near, until consciousness was lost — a phenomenon analogous 
to that just described in connection with the visual aura. 

Unilateral limb warnings, suggestive of an old organic le- 
sion, are rarely associated with an auditoiT aura. In one case 
the commencement was in the hand on the side to which the 
sound was referred and the convulsion was confined. In 
another the sudden sound of a bell in the right ear was 
followed by cramp in the right leg and loss of consciousness. 
In a third some attacks were preceded by an auditon' sensa- 
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tion, "singling in the ears," and othera by an auditory loss — 
sounds suddenly becanip distant and indistinct. 

The aura is sometimea a more elaborate auditory percep- 
tion. One patient always heard the words " c-o-n with, a 
con "' repeated several times, and then came the fit. In some 
cases music was heard. One of these cases illustrates the 
fact that the slighter the discharge, the more elaborate is the 
sensation. Slight fits were preceded by the sound of music, 
a conf\ised "air," of which the patient could never succeed 
in making out the tune. Before severe attacks, however, 
he Lpard only a bell ringing. An elaborate aura often takes 
the form of voices, but, as a rule, these more elaborate audi- 
tor\' sensations leave only a slight ti'ace that cannot be 
recollected. In one instance an epigastric sensation was 
followed by an impression that a certain person always 
said something which could never be recalled. A similar 
vague im|)ression may go so far as a recollection of definite 
voices, without memory of what was said. 

The most frequent associations of the auditory aura are 
with a visual aura, and an olfactory aura. Other combina- 
tions noted were with sensations in both legs, in both arms, 
vertigo, an epigastric sensation, and nausea. In several 
cases in which a visual and auditory aura were combined, 
the two corresponded in character, i. e. in their degree of 
elaboration. For instance, one patient described a red light 
and a rushing sensation like water. The patient who heard 
the words "c-o-n with a con" saw a girl standing by her 
who was saying theiu ; and a patient who saw " beautiful 
places, large rooms, etc.," beard at the same time "beautiful 
music." An auditory sensation may, however, be accom- 
panied by dimness of sight, as in a case in which these sym- 
ptoms were accompanied by a sensation of wind blowing 
upon the skin. 

In connection with the association of the visual and audi- 
tory warnings we may note the contiguity of their centres. 
The angular gyrus, in which is probably the higher visual 
centre, is continuous with the superior temp oro- sphenoidal 
convolution, in which is the auditory centre. At the same 
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Ptinie local contiguity must not be over-estimated. Distant 
parts may have a close functional relation. 

Visual and auditory sensations are not only associated in 
the same warning ; they may occur in the same patient as the 
warnings of fits of different kinds. In one patient, for in- 
stance, each minor attack began with a visual sensation; 
each severe attack with an auditory aura, accompanied with 
vertigo, 

A remarkable change of auditory to physical sensation 
occurred in the case mentioned, in which buzzing abo- 
lished perception of tone. The buzzing changed to left- 
sided hissing (the right ear being deaf), and this, each time, 
seemed to become a sense of vibration which passed down the 
left side and limbs. The fact that the vibrations in low notes 
can be felt as well as heai'd, prepares us for a relation of the 
centres by which a discharge in one may pass to the other. 
It is one of many facts wliich show tlie relation of each audi- 
tor^" nei've to the cortex of the opposite liemisphere, and of 
auditorj' sensations — the physical cause of wliich is only a 
little higher than touch — to lower sensory impressions. 
Vibrations perceived only by touch, when more frequent, are 
perceived by the ear. Low tones, indeed, can be felt long 
after they cease to be audible. It is often difficult for a patient 
to say whether an auditory aura is a sensation or a sound. 

But the locality to which auditory sensations are referred 
is Hometimp*! anomalous. They may seem to be in the back, 
or top of the head, or around it. Changing to a vibration, 
the sensation may not only pass down one side, but may 
seem to pervade the whole frame to the feet. 

Vertigo is a not unfrequent association, as might be ex- 
pected. The peripheral association of the sources of sensa- 
tions of sound and those that influence the centre for equi- 
librium, seems repeated in the central structures. Balance is 
maintained chiefly by the legs ; their movement in locomotion 
is rhythmical, and the auditory nerve is the chief channel by 
which rhythm is impressed on the nervous functions. Hence 
it is intelligible that vertigo should be sometimes associated 
with discharge in the auditory centre by the relation of the 
Btmctures concerned. 

Probably a still more important relation is due to the 
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central connection which causes the instant tuniing of the 
head and body towards the side on which a sound is heaid. 
It explains the readiness with which the motor centres are 
distuihed, for discharge in the auditoiy centres doubtless 
acts on the motor structures as readily aa if it were due to an 
aural impression. The manner in which the blending of the 
allied sensations affects conscioiisnesa is sometimes illustrated 
in epilepsy, although generally in a manner too complex to 
permit more than a general recognition. 

The process of such an onset is sometimes conspicuous. In 
one ease of certainly idiopathic epilepsy (although the convul- 
sion was greater on the right side) the aura began with a sound 
in the right ear; this was followed immediately by a sensa- 
tion of turning the eyes and head to the right, and also of 
falling, and immediately after by actual deviation of head 
and eyes to the right. Probably a special instability of the 
left auditory and motor centres determined the initial dis- 
charge, but the features illustrate the effect of the sensory on 
the motor centre. They also illustrate the fact already men- 
tioned that vertigo is essentially a motor sensation. 

The complex relation of vertigo is exemplified by the rela- 
tion of what may be called encephalic vertigo to hearing. As 
the aura may be a sensation of a wheel tiu-ning in the head, 
80 the warning in another case may he described as the sound 
of whirling in the head — a sound, not a simple sensation. The 
auditory nature of this aura was illustrated by the fact that 
in one case, instead of that described, there was sometimes a 
sound as of a band playing, which became louder and louder 
until it "seemed to take awjv the senses." 



CHAPTER III. 
SYMPTOMS CONTINUED. 

SEVERE ATTACKS. 

The symptoms of the developed attack, briefly described 
on J). ?*8, may now be considered in detail. 

Epileptic Cry. — ^Tlic onset of some attacks is attended by 
a well-known scream, the " epileptic cry." It is more fre- 
quently absent than present. Its characters varj-. The true 
epileptic cry is a wild, harsh, screaming sound, probably due 
to the tonic spasm of the thoracic and abdominal muscles 
expelling the air through the glottis, itself narrowed by 
spasm. The sound has been compared by Reynolds to the 
**ciy of a distracted peacock.'' It is, indeed, scarcely 
imitable except by the larynx of a bird.' There was once a 
parrot at the countrj' branch of the National Hospital, which 
had learned to imitate the cry so closely as frequently to de- 
ceive the nm*ses, who ran to the spot, expecting to find a 
patient in a fit. In many cases the crj- is not of this cha- 
racter, but is a simple scream, sometimes repeated once or 
twice, as the fit is coming on. No recollection of the cry is, 
as a rule, retained. In rare cases the patient is conscious of 
the scream, although he is unable to prevent it. 

Loss of consciousness is invariable in all severe epileptic 
fits. It is only in slight seizures, minor epilepsy, that 
consciousness may be merely impaired, or even retained. 
In many instances the loss of consciousness occurs at 
the verv onset of ine fit, before, or at the same time 
as, the earliest convulsive symptom, so that the patient 
knows nothincT of the onset. In other cases, as alreadv de- 
tailed, consciousness mav be retained until after some other 
symptom has occurred, of whicli the patient is aware as the 
warning of the fit, and, in the description of these warnings, 
their relation to the loss of consciousness occurs as has been 
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described. L'ousciousiiesa is lost before, or at the time, the 
patieut falls. The loss usually occiirs later in cases of con- 
vulsion from organic brain disease than in idiopathic epi- 
lepsy. In the latter, consciousness is seldom presei'ved after 
the initial period of the aui-a. In severe attacks it rarely 
persists so long as in a patient who was waked fiom sleep 
by the commencing spasm, the hands clenched and jerking, 
with the head turned to the right. He tried to get it back, 
but could not, and tried to speak, but was unable to do so; 
then he lost consciousness. 

CoNvrLsiox.— Twi/r S/iasm. — As a rule, the convulsion 
of a severe epileptic fit begins by tonic spasm, causing 
violent, strained distortion of head, face, and limbs. 

The first evidence of the commencing spasm is, in a large 
number of cases, a deviation of the head and eyes to one side, 
"or an actual rotation of the head. Sometimes the head is 
turned "as far as it will go," without any rotation of the 
trunk. Occasionally the trunk is rotated, and the patient 
may even turn round once, twice, or three times before 
falling. Kot only may there be this rotation before the fall, 
but it may (very rarely) go on afterwards, the patient rolling 
over and over on the floor. The eyes deviate before the head, 
and usually to a greater degree. They are directed towards the 
eide to which the patient turns. This deviation is probably 
the result of the discharge being greater on one side than on 
the other. This is shown in certain severe fits in which a 
transient post-ejiileptic phenomenon (foot-clonus) succeeds 
the fit. If there is initial rotation of the head, the foot- 
clonus may be found only on the side towards which the 
head had been rotated. It is shown also by the phenomena 
of fits which are unilateral or begin unilaterally; the head 
and eyes are first turned towards the side on which the con- 
TulsTBn_ conmiences. The head is turned chiefly by the 
—^^emo-maSbiid^ which acts in jihysiological associatiou with 
the muscles of the limbs on the opposite side, tm-ning the 
head normally towards the arm which is in use.' The asso- 

* Thi* plij'siolagical aasoi^lation deUrrnines the pnttiologicBl auocintion* of tbe 
■etion of tbe ningrlea ; &>> for eii,iiip!e, in torticollii. In caies of tb*t diwase in 
Wbich the ipnam iuvolvva Aral the «tcriio-inn«toid And Hftenmrdi one «rm,itii 
■rm on the oppoutc side whicb is iuvoivrd. 
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oiation is of the movemeats, not necessarily of the muscles. 
In a right-aided epileptic fit the spasm involves the left 
sterno-mastoid, turning the head to the right. The lateral 
muscles of the eyeballs, acting together, tiirii both eyes to- 
■warda the side involyed. If the spasui, after affecting the 
limbs on one side, passes over to the limbs on the other, 
lessening on the side first affected, the head and eyes are 
turned towards the second side when this is involved. The 
condition in unilateral convulsion (as Hughlings Jackson has 
pointed out) is always the opposite to that in unilateral 
paralysis from disease of the cerebral hemisphere. In the 
early stage of hemiplegia the head and eyes deviate from the 
paralysed side in consequence of the weakness of the muscles 
which should turn them to that side. Thus they deviate 
towards the side of the cerebral lesion. In the unilateral 
convulsion there is deviation from the aide of the brain 
affected, and towards the limbs which are convulsed. 

An alternation of the initial rotation of the head is 
sometimes met with. In one case, with general convul- 
sion, the head was first turned to the left and then to the 
right. Still more rare is a movement of the head and eyes 
in opposite directions. In one patient, bilateral convulsions 
began with a movement of the head to the right and of the 
eyes to the left. In another, the head first turned to the 
left and the eyes to the right, then the head slowly followed 
the eyes and deviated strongly to the right. This is perhaps 
a compenaatoiT movement, the initial tendency to rotation 
being too slight to involve the eyes as well as the head. The 
initial deviation of the head and eyes may be present in some 
attacks, and absent in others, in the same patient. 

Sometimes a curious irregularity of the initial movement 
of the eyes is observed in cases of idiopathic epilepsy, but 
is more common in cases in which the convulsions result 
from an organic lesion. Thus in a case in which the definite 
convulsion began at the left side of the mouth, the head and 
eyes first turned to the left, then the head to the right, while 
the eyes were still directed to the left, but slowly followed the 
head to the right as far as the middle line, and then diverged 
strongly to the left. A series of nystagmic jerks then oc- 
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curred towards the right, and tliey were finally fixed in that 
direction, with the head. 

Since the deviation of the head must be regarded as the 
result of unilatei'al excess of tlie " discharge," and may 
progress to actual turning, it would he expected that 
the subsequent fall would be towards that sidf. But often 
the patient falls to the other side. This may be owing 
to a complementary counteraction of the tendency to rota- 
tion, carried to excess. In a child of eight, whose attacks 
presented an example of the slighter degree of conv-nlsiou, 
there was, without warning, a deviation of the mouth and 
head to the right, and elevation of the right arm. Then she 
fell to the left so constantly that the state of the left arm 
could never he observed. There was slight clonic spasm in 
the right face and arm, brief unconsciousness, and then 
after a few minutes' "fumbling" the attack was over. The 
case was apparently idiopathic, and the initial tonic spasm 
and slightness of the clonic spasm afford a characteristic con- 
trast to the slight attacks due to "organic epilepsy," in 
which clonic spasm occurs first, and is often alone present. 

When there is not merely deviation but au extreme move- 
ment of the head or a rotation of the trunk, there may he 
not merely an excessive action of the motor centres on one 
side, but of the special centres for rotation. The two 
are, probably, closely related. The evidence of this is 
that in purely unilateral fits there is not necessarily, or 
even usually, any actual rotation, and in the cases in which 
this does occur the attacks are commonly severe and bilateral. 
But although actual rotation doe^ not necessarily occur in uni- 
lateral fits (and so is not a simple consequence of unilateral 
discharge), it may occur at the commencement of fits which 
begin unilaterally, just as at the commencement of bilateral 
fits. In a patient, one of whose attacks I witnessed, the first 
event was that her head and eyes were suddenly turned to 
the right, then she turned round one and a half times, and 
would apparently have gone on turning had she not fallen; 
as she fell the spasm began in the right side, and afterwards 
involved the left.. 

The facial muscles pass into tonic contraction, greater on 
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the side towaitla which the head deviates. It is usual 
most marked in the zygomatici, and hence the mouth i 
usually twi§t«d towards one side. The orbicularis palpi 
branim i.s sometimes little affected, sometimes considerably^ 
uid, in the latter case, more on the side towards which t 
head turns than on the other. 

The posture assumed by the limbs under the infiuenee i 
the tonic spasm varies in difl'ei-ent cases. The most comm 
posture of the arms is slight alnlnction at the sLoulder-joim 
flexion of the elbow-joint to about a right angle, vei-y strc 
flexion of the wrists, while the fingers are flexed at the meta 
cai-po-phalangeal joints, and extended at the others, 
thumb being addueted into the i>alm or jiressed against i 
first finger. The degree of flexion thus increases towarib t 
periphery, but the fingers are usually in the position, not of 
Bimple flexion, but of int*'rosseal flexion, t.t. that [>niduced 
by action of the interosaei — flexion at the metacarpo-plialan- 
geal aiiieulations, extension at the others, with the thumb 
pressed against the first finger or beneath it. The position, 
80 far as the digits are concerned, is nearly that of grasping a 
pen, a posture of delicate co-ordination, established by con- 
elont repetition. The same posture is seen in many cases 
of athetosis and of paralysis agitans — a significant fact, indi- 
cating that the same nervous processes in the cortex, 
which are in over-action or unbalanced action in those 
diseaseM, dctennine the form of the spasm in many cases of 
convulsion. lu some cases this posture is very constant, and 
the clonic spasm causes strong flexion of the metacarpo- 
phalangeal joints. Sometimes, however, the fingers are 
flexed at all joints, and the hand is "clenched." Excessive 
flexion of the elbows may bring the hands in front of the 
cheat. 

The legs are commonly extended, the feet inverted. The ex- 
tension may not be complete; there may he slight flexion at 
the hip and knee-joints. Sometimes initial exteusicm of (he 
legs gives place to strung flexion ill the later stagen of the 
Bpasm. As a rule, however, the atOOttaiand extent of flexion 
in the arms thuiJ|i||j||||0fiiBltiX>^ " ^** reverse. 
, but 
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more commonly there are slight differenrea in the degree of 
flexion of the arms, or of estension of the legs. 

It may be noted that in this 8]iasm we have vepi-odured 
the form of muscular action which is, physiologically, the 
most frequent and the most important. The chief use of the 
arms is in flexion, of the legs in extension. The nervous 
aixangcments for these movements, respectively, will thus 
be the more developed. Moreover, the movements of the 
arms increase in complexity, and so in the development of 
their nervous arrangements, towards the extremity. Hence 
tile flexor spasm increases towaids the extremity. Fur- 
ther, all the more important and delicate actions (as 
writing, &c.) in which the fingers are concerned are 
those in which the interossei take the leading part. 
Strong flexion of the second and third phalanges is 
chiefly employed in comparatively coarse movements, — in 
providing, for example, an instrument by which the larger 
muscles of the shoulder anil upper arm, &c.. may do ener- 
getic work, as in lifting a weight. Hence we find that in the 
most common forma of convulsion the interosseal position is 
assumed in the spasm. Fits sometimes consist only of 
tonic extensor spasm, usually moderate in degree but much 
longer in duration than the typical form. Indeed, most 
attacks in which spasm continues for ten or fifteen minutes 
are tonic only. There is eveiy- gradation in degree from 
these to minor attacks with only transient slight rigidity. 

Occasionally, instead of this combination of flexor and 
extensor spasm, flexion predominates throughout. The head 
is bent forwards, the arms are strongly flexed at the elbow- 
joints, and the legs at both hip and knee-joints, so that the 
knees are drawn up to the abdomen. In some of theee 
cases also the fingers are strongly flexed at all joints by the 
long flexors. In some cases, indeed, the spasm in the arms is 
such strong flexion that the clenched fist is brought up against 
the neck, and even against the shoulders, while the legs 
may be so strongly flexed that the knees are near the face. 
Rarely, the legs may be in extensor spasm. The flexion of 
the limbs may give place to extension before clonic spasm 
comes on. The flexor attacks sometimes consist only of tonic 
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I spasm, but often cliange to clonic in tlie course of tlie attack. 
The head may deviate to one side, and occasionally there is 
alternate deviation. The diagnosis of thia form from flexor 
fits of pure hysteria may be diflicult, especially in boys, the 
more so if a true epileptic has minov seizures with violent 
post-epileptic hysteroid convulsion. These flexor fits often 
begin by falling forwards. 

Another fact regarding the relation of flexion and ex- 
tensor spasm is that it sometimes seems to depend on 
degree. In one patient the legs were always extended in 
•light attacks, but strongly flexed in severe ones. In con- 
nection with this we may note that extension of the legs ia 
the chief effect of the influence of the spinal cord (as in 
standing), and it is intelligible that a more intense cerebral 
discliarge should overcome the tendency of the spinal centres 
and produce flexion, which is the form of strong voluntary 
effort in many actions. 

It may be noted that patients, before losing consciousness, 
sometimes have a sensation of flexor convulsion, although 
none exist*. One patient, for instance, always woke up 
from his sleep with the sensation of being " twisted up into 
a ball with his legs round his neck," and then lost con- 
sciousness in a severe epileptic fit. All the time his limbs 
were extended and rigid. Another patient also woke up sud- 
denly in the night, and immediately had a sensation as if his 
arms and legs "were all twisted up together," and then un- 
consciousness. His limbs were always straight out. 

In rare cases the arms are raised up above the hea4l at the 
onset of an attack ; they may, indeed, be kept in that position 
through a distinct epileptic fit. Or, after being raised, they 
may be put straight forwards. In some jiatients, in whom 
the arms aae held up throughout the attack, one leg, or both, 
is strongly flexed. In other cases of this kind the legs are 
extended and rigid. The raised arms may be fiexed at the 
elbow-joint. In these attacks the head is often bent back- 
In other fits, again, there is no flexion of the elbow- 
joints; the arms are straight out and rigid. In these tH^ 
flngera are often strongly fl«xadL|ri|MHilHHBk|ihj^'^ ^■- 
rarelv, if ever, ii 
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The bilateral muscles of the body are involved in the 
tonic- spasm as well as the limhs. The jaw is fixed and 
may deviate to one side : it is seldom widely lowered ; the 
muscles of the thorax and abdomen also become rigid. 

The tonic spasm arrests the respiratory movements and 
causes cyanosis and engorgement of the face. When severe, 
the aspect of the patient may be very alarming, and I liave 
known even an experienced attendant to become so anxious 
for life as to commence artificial respiration, — so absolute 
ftnd prolonged was the apncea. In this case, three gasping 
inspirations renewed the supply of air, but deep stertorous 
breathing, with insensitiveness of the conjunctiva, continued 
for a quarter of an hour. It is probable, indeed, that it is l>y 
this mechanism that death sometimes occurs in a fit. The de- 
pression of the respiratory centre is so great that it cannot 
resume activity. Hence artificial respiration may be wisely 
adopted in such cases, when the tonic spasm has i-elaxed. 

The violence of the tonic spasm is often very gi'eat; the 
shoulder may be dislocated by it, and in patients in whom 
this accident has once happened it is apt to occur again in 
subsequent fits. One patient sometimes dislocated the right 
shoulder, and sometimes both, and as is the rule, the disloca- 
tion WHS always snbcoracoid. In this case the initial spasm 
was in the arms, which were first raised, and in slight 
attacks it was confined to them. The muscular spasm at the 
shoulders was probably nnusiially intense. The dislocation is 
on the side of the more severe convulsion, towards which the 
head deviates. This may however vary ; one patient put 
out the left shoulder in the first fit, which occurred in the 
night. After two ;-ears he fiequently dislocated the right 
shoidder. In a case recorded by Trousseau the occurrence 
of fits was not known until it was found that the patient's 
shoulder had been dislocated during sleep. This accident is 
not so surprising as it may appear, since the muscular action 
is abnormal and the usual antagonistic support may be 
absent. ^Tien it has once occurred the weakening of the 
li^ments must facilitate recurrence. 

Dislocation of the lower jaw is a rare accident, and I have 
1 only met with a few instances of it. In a woman, nocturnal 
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epileptic attacks began at tweuty, and the mouth opened 
widely, with dislocation of the jaw, in the first lit, and the 
same thing happened in most subsequent attacks. In those 
in which it did not occur the tongue was bitten. Thei-e is 
prejwnderant spasm in the ilepieaaora in these cases. More- 
over, the fact shows that the dislocation is the result of the 
tonic spasm, sincB the tongue is bitten in the clonic stage. 

Clonic •S/jasin.—A.ttev the tonic lipasni has lasted for a 
few seconds, or for one, two, or thi-ee minutes, the stage of 
clonic spasm comes on. Its onset is not sudden but gradual. 
In tj-]]ical cases the tonic spasm becomes distinctly vibratory 
in character; the vibrations becoihe less frequent and more 
distinct, until they consist of a series of clonic contractions. 
The remissions, as thej- become longer, become greater in 
degree, until at last they become complete intermissions, and 
towards the end of the tit the limbs are completely i-elaxed 
between the successive shock-like jerks. As the remission 
becomes gi'eatfr the contractions apparently become stronger, 
but the increase in strength is apparent only, and due to the 
fact that each contraction starts from a greater degree of 
relaxation. The spasm ends by the remissions becoming 
longer and longer until, when they amount to one or two 
seconds, the jerks cease; but the last contraction is often as 
strong as any that have preceded it. 

The muscles involved in the clonic spasm are usually 
the same as those which were most involved in the tonic 
spasm. As the clonic stage develops, the limbs retain the same 
position in which they were fixed by the tonic sjiasm, com- 
monly with the arms in flexion and the legs in extenainn. 
During the intermissions the limbs may fall from the posi- 
tion they occupied befoie, but each clonic jerk tends to 
bring them back to it. In the moat frequent posture, for 
instance, in each jerk the elbows ai-e flexed, and the wrists 
flexed still more strongly, and the fingers jerked at the 
melacar|io-phalangeal joints. 

The clonic spasm involves the muscles of 1 
also those of mastication, of the tongue, soli i 
]ar\-nx. I have twice watched the soft pulat« ied 
<lown s^-nchronousiy with the other ■ 
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during tliis stage that the tongue is bitten: the spasm in 
the muscles of the tongue pushes it betn-een the teeth while 
the jaws arc being jerked by the spasm in the masseter and 
temporal muscles. It is bitten on the side on which the 
spasm preponderates, and towards whirh the head deviates. 
Apparently the movement of the tongue is ■' contra-lateral," 
like that of the head, and it tends towards the side moat con- 
vulsed.* The event occurs, at some time, in nearly half the 
cases with convulsion. The tongue may, however, be some- 
limes bitten during the stage of tonic spasm, being caught 
between the teeth as the rigidity comes on. It may thus be 
bitten in fits in which there ia only tonic spasm. That 
tongue-biting is related to the spasmodic movement of the 
tongue bringing it between the teeth, rather than simply 
to the spasm of the jaw muscles, ia illustrated by a case in 
which the teeth had been several times broken by the 
violence of the closure of the jaws, and yet the tongue had 
never been bitten. Of course the spasmodic movement of 
the jaws is the effective agent. In the case in which pre- 
ponderant spasm of the depiessors usually dislocated the jaw, 
the tongue was only bitten once, and then the jaws were not 
"put out." 

Tery rarely the cheek is bitten, occasionally together with 
the tongue and on the same aide. A patient may, however, 
bke the cheek only in eveiy attack. It is most rare for the 
lips to be bitten, though this ia not unfrequeut in hysteroid 
fits. These accidents are no doubt due to a peculiar com- 
bination of spasm in the facial muscles and in tbose of the 
jaw. 

The clonic spasm affecting the muscles of the thorax 
causes the air to be forced intermittently through the lips, 
and frothy, often blood-stained saliva is then ejected, con- 
stituting what is termed the "foaming" at the mouth. The 
blood often comes from the bitten tongue, but sometimes 
seems to proceed from the mucous membrane during the 
vascular turgesccnce. 

• Th»i is, it i« protruded toward* the side most ooovulsed, by tba muacle of 

■viporite >id«. jait an, in paritlysia, it i> turned towards the paraljied aide by 

■ICe stronger mu>c!e>. So with tlio devintion of tlie hend, tpmrn and 

being contrRBted in their effects on these ir 
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A still stronger proof of the violence of the spasm : 
afforded by the fact that a tooth is occasionally broken duringfl 
the fit. This probably depends oq some peculiar relation of ■ 
the teeth, and perhaps on some slight deviation of the jaw byl 
the spasm. Breaking of a tooth may occur when there iftJ 
never tongue-biting- — further evidence that the latter dependtV 
on the relation of the movement of the tongue and the jaw, f 
and not on the degree of spasm. I 

Another form of clonic spasm is sometimeB seen in epi- I 
leptic fits. Instead of the shock-like clonic spasm, into I 
which the tcnic Mpasm gradually passes, the spasm consist* -I 
of finer movements, of greater ra])idity and less range, and is I 
superadded to, instead of superseding, the tonic spasm. The 1 
latter continues, and the strained, rigid limbs present this ] 
fine rapid movement, almost like a coarse tremor, which 1 
maintains the same rapidity instead of becoming less fre- 
quent. It may even involve the jaw.* This form of spasm 
is often seen in the cases which present flexion of the fingers 
at all joints and tonic extension of the limbs. Sometimes it I 
occurs in cases with flexor tonic spasm. Very rarely the two , 
forms of clonic spasm are combined in different limbs. 

In typical fits, as already stated, the tonic passes ' 
gradually into the clonic spasm. Very rarely the two are 
separated, and one well-marked case suggests that the tonio 
spasm may be reflex in nature. In this patient, whose minor 
attacks were characterised by a scream from epigastric pain, 
the severe attacks began with a similar scream, then she rose 
from the chair with arms stretched out, looked up and to the 
right, aiud turned round to the right. Then she fell limp, but 
in a few seconds general brief clonic spasm came on, in which 
she bit her tongue. It is conceivable that the intense sensory 
discharge may have inhibited the tonic stage, but not have 
preventerl its sequel. Such cases are rare and should be 
carefully observed. 

Although most attacks of epilepsy consist of both toni* ^ 
and clonic spasm, in some fits there is but one form o:^^ 
spasm. As a rule, those which consist only of tonic spasnc^^* 



See Viri, ' Bevoe de »&!.,' Jin., 1891. 
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are general fits of slight severity. A patient falls uncon- 
scious, is rigid for a few niomente, and then is better. Such 
cases are common as what may be termed the medium 
degree of attack, distinguished by the occurrence of such 
slight tonic spasm. In a girl of eighteen, with epileptic 
heredity, as the attack came on the ai'ius were widely 
separated and stiff, the elbows slightly flexed, and the 
head was bent forwards. After a few seconds the spasm 
gradually relaxed, a vacant smile a]ipeared on the face, 
and after a little mumbling and fumbling with the hands, 
ahe regained normal consciousness. In another case, a child, 
twenty to thirtj- fits occurred daily, consisting only of general 
rigidity, with the fingers flexed and the head txirned to the 
right. About once a week a more severe iit occurred in 
which clonic convulsion followed the tonic spasm. 

Occasionally more severe attacks consist only of tonic 
spasm, as the case of a boy of whose fits the following is a 
description:— His head was tirst turned to the right; then 
his arms became extended and rigid, the right being more 
abducted from the body than the left. Both elbow-jointe 
were then flexed, and his fingers were flexed in the inter- 
osseal position. In a few moments the spasm ceased, lasting 
a little longer in the hands than elsewhere. There was no 
clonic spasm. He had also more severe attacks, consisting 
only of tonic spasm, but in them the arms were raised above 
the head ; there was foaming at the mouth, and the tongue 
■was bitten. These severe tonic fits (the "tetanoid epilepsy" 
of Pritchard) are not common. 

In some patients who presented both forms of spasm, the 
tonic stage is very long, and the clonic stage is very short. 
For instance, a boy, in one attack which was witnessed, put 
his head a little back, his arms were put forward, and he 
hecame rigid. The trunk was twisted a little to the right, 
and the face was drawn towards the right side. This con- 
tinued for about thirty seconds; there was then slight 
general clonic spasm for two or three seconds, and the attack 
"waa over. 

Cases of severe convulsion, general from the first, in 
Tchich the spasm is entirely or almost entirely clonic, are not 
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very common, but are occasionally met with. Some of them 
are related to other forms of convulsion, especially to hys- 
teroid fits. I once witnessed a striking example of this form 
of convulsion in a girl aged eighteen, who had also aortic 
regurgitation, with much hypertrophy of the left ventricle. 
She was distinctly hysterical and suffered from other pure 
hysteroid attacks, from frequent clavus and globus hysteri- 
cus, and also from an attack of rhythmical hysterical chorea^ 
which came on when another patient was admitted to the 
ward suffering from the same affection. But the attack I 
am about to describe, although differing from ordinary epi- 
leptic fits in several features, yet resembled them, in many 
important characters, most closely. She was sitting in a chair 
by me, answering questions, when suddenly, without the 
slightest warning, without any pallor of the face (which 
always had much colour), she fell headlong to the groimd, 
striking her head against the floor with violence, and carrying 
the chair over with her in her fall. No mode of fall could 
have been more typical of an epileptic, as opposed to a 
hvsteroid attack. Instantlv all the muscles of her limbs 
and face were jerked in most violent clonic spasm, shock- 
like in character, exactly such as constitutes the second stage 
of an ordinary- epile])tic fit. It involved also the spine 
muscles, jerking the body backwards and causing opistho- 
tonos. She was absolutelv unconscious. Her face became 
livid and swollen, froth came from the mouth, and she 
appeared as if on the point of death, just as patients often do 
in severe epileptic fits. After a few minutes the clonic 
spasm ceased, and the limbs then became rigid, and the eye- 
balls converged just as in a hysteroid fit. The rigiditj' lasted 
but a short time, and then she lay motionless, and it was 
some time before anv evidence of consciousness could be 

« 

obtained. The characters of this attack will be again re- 
ferred to. 

In the slighter forms of bilateral fits, variations are some- 
times presented in the distribution of the spasm. It may be 
limited to the arms and face, and the legs may be flexed though 
the arms are extended. The legs may be equally involved in 
flexor spasm, although the head and eyes deviate to one side. 
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The attacks which most frequently consist only of clonic 
spasm are slight fits of partial distribution, beginning iQ. 
and often confiiied to. one limb. The attaeke of the most 
perfect t\'pe are those which are sometimes pioduced by 
organic brain disease, and Hughlings -Tackson has proposed 
to designate them "epileptiform convulsions" as distin- 
guished from ordinary epileptic fits. They are better desig- 
nated '■ organic epilepsy " (see later). But such local attacks 
of clonic spasm sometimes occur in cases in which there is 
no other reason to helieve that there la such disease as 
tumour, &c., and in which the variable commencement of the 
local fit, andothersymptoms, preclude the supposition that the 
symptoms are due to any organic change. These local clonic 
convulsions are especially common in the upper limb, 
beginning in the hand. First the fingers begin to twitch, 
then the elbow is jerked, and then the shoulder. The attack 
may then cease, or the face or leg may be jerked in the same 
manner. Consciousness is often not lost if the spasm is con- 
fined to a single limb. Less commonly these attacks begin 
in the face, and still less commonly in the leg. Their march 
is described at a subsequent page. 

It is rare for severe idiopathic tits to consist only of clonic 
spasm. A girl of twenty-four had such attacks. With a 
scream she rushed out of bed, falling unconscious on the 
floor, with eyes turned upwards, and arms and legs jerking 
in clonic spasm, with imperfect relaxation between. After 
one minute the clonic spasm ceased and the limbs relaxed, 
but the eyes were directed to the right for three minutes. 

When a severe attack begins by local clonic spasm, this, 
when it reaches a certain extent and degree, may pass into 
tonic spasm, followed, at a later stage, by secondary clonic 
spasm. In such cases the period at which the tonic spasm 
comes on, and its duration, varj- : if the attack is severe, it 
may come on early; if slighter, there may be only a little 
tonic spasm in the middle of the fit. An instance of the 
latter form was afforded by a girl aged ten, who. while I was 
looking at her, suddenly turned her head to the right, then 
turned round to the right and fell. As she fell, the right 
arm began to twitch at the shoulder and elbow-joint ; the 
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clonic spasm did not involve the hand, the fingers of which 
were extended and still; presently the face began to twitch 
on both sides, and both legs were similarly involved, with 
the left airra. Then all parts were fixed in tonic spasm, 
which lasted for a few seconds, and was again succeeded by 
clonic spasm. 

In fits which begiu locally, the spasm is not always clonic 
in the commencement ; it may be at first tonic and afterwards 
clonic, as in a general attack, and this although the tits are 
ver\' limited in range. In one patient, for instance, the 
attacks were limited to the right arm and right side of the 
face, and commenced by tonic flexion of the fingers, first at 
the metacarpo-phalangeal joints, and then at the other joiots, 
the flexion being greatest towards the ulnar side. The 
thumb was inverted or pressed against the first finger. Next 
the elbow-joint was gradually flexed, and the arm adducted 
by the pectoralis, so that the hand was brought in front of the 
chest. After the arm had got into this position, the tonic 
gradually passed into clonic spasm exactly as in an ordinary 
epileptic fit. This patient had also some attacks which began 
in the face, and a few which began in the right leg. There 
was a probability (although not conclusive evidence) that 
he was the subject of cerebral tumour, but his seizures are 
here mentioned because they are particularly instnw;tive as 
an illustration of the characters of this form of seizure. 
Different jiarts, as the face and arm, being affected in suc- 
cession, often presented, at the same moment, different stages 
of convulsion. For instance, when the face was affected first, 
and the arm secondarily, there was frequently clonic spasm 
(second stage) in the face, and tonic spasm (first stage) in the 
arm. In slight attacks involving face and arm, the leg often 
escaped altogether, but in severe attacks it was involved in 
the tonic and clonic spasm. In less severe seizures the leg 
was the seat of the tonic spasm only, although the face and 
arm presented both forms of spasm. In some of these at- 
tacks a change in the form of tonic spasm in the leg was 
observed to occur at the time of the change from tome to 
clonic spasm in the arms. The leg was always rigidly ex- 
tended, and at fir^t the foot TUyUEEdl&J^^U "' 
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pointed dowuwai'ds and inwards. When, however, the change 
in the form of the spasm occun-ed in the arm, the foot ceased 
to be extended and inverted, the ankle-joint became flexed 
and the great toe over- extended bo as to point upwards. 

It is instructive to compare ivith this change in the form 
of tonic spasm, from extension to flexion of the ankle, syn- 
chronous with, the change from tonic to clonic spasm in the 
arm, the characters of the tonic tit mentioned on tte last 
page. In this during the course of the fit there was a corre- 
sponding change from extensor to flexor epasm. 

Mareh of the Convulsion. — Considerable interest attaches 
to the march of fits which begin locally, and of which the 
case just mentioned is an example. It is scarcely possible to 
consider this subject without referring to certain pathological 
questions which are involved, and which would find a place 
more logical, although less convenient, in the chapter on 
Pathology. The theory here assumed, that the discharge in 
epilepsy originates in the cerebral hemispheres, will there be 
further considered. 

Hughlings Jackson has drawn attention to the frequency 
with which the tits begin in the hand, and has associated with 
it the law that the spa^m most frequently begins in small 
muscles which are put to the most varied uses, and he has 
brought forward also the hypothesis that these small muscles 
are represented by small cells, and that such cells are less 
" stable " than larger ones. But it is important to note that 
(as stated in the description of modes of onset) a large number 
of fits beginning in the hand commence, not bv a motion, 
but by a sensation. No doubt the sensory centres in which 
the hand is represented are much more highly developed tlian 
those in which the iipper part of the arm is represented. But 
the law holds good only generally, not universally, with re- 
gard to either motor or sensory aurie. The thumb and fore- 
finger are the parts put to the most varied uses, but initial 
spasm, though it sometimes occurs in them, occurs more fre- 
quently in some other part of the hand, and an initial sensa- 
tion is much less frequently felt in the parts of the hand in 
which sensation is most highly developed — the palmar aspect 
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of the fin^rs — than in some other part, as the palm itself or 
the WTist. 

Moreover, cases are not rare in which the spasm begin§ in 
the larger mijscles of the shoulder or hip. I have mentioned 
a case in ivhich the convulsion began in the shoulder. In 
another patient, whose attacks were care fully watched, 
twitching began at the left shoulder, and the spasm descended 
the arm; then it began on the left aide of the lace, and finally 
aft'ected the leg. In the leg it is very frequent for the first 
spasm to begin in the large muscles of the hip or thigh. 
But it is to be remembered that elaborateness of movement 
is much less developed in the foot than in the hand. 

The march of the spasm in the cases in which the com- 
mencement is deliberate and local, has been already con- 
sidered at some length in the account of the modes of the 
onset. It usually extends rapidly through one side, and then 
atfects the other. It is partial, confined to one side, or to 
part of one side, less frequently in idiopathic epilepsy than 
in the convulsions which result from organic brain disease. 
In many cases it has begun to lessen on the side first afiected 
before the second side is involved, so that it may be in a 
different stage, at tlie same time, on the two sides. When 
the side first affected is in clonic spasm, the side affected 
Becondarily may be in tonic spasm. The extension to the 
second side is marked, as already stated, by a turning of the 
head and eyes away from the side first affected. The cessa- 
tion of the fit is tisiially in the order of invasion. It ceases 
first in the part first affected. 

A good example of this deliberate extension to the other 
side was presented by a gill of thirteen, who had suffered 
from fits since four years of age, and came under observation 
during a period of status epilepticus. In the slighter fits 
there was first violent twitching of the left aide of the face, 
followed by deviation of the head and eyes to the left, 
changing to the right after thirtj- seconds. In more severe 
attacks, the spasm in the face was followed by strong flexion 
of the elbow and abduction of the arm, succeeded by 
adduction as the tonic spasm became clonic. When this was 
ceasing at the elbow and wrist, the leg became extended and 



then jerked. The right side of Ihe face then hegau to 
twitrh. and the convulsion ptuised through the right side in 
the same way as it had traversed the left. 

The relation of the spasm to the muscles of unilatei'al and 
of bilateral use is a point to which attention has been called 
by Hughlinga Jackson. In a unilateral convulsion, for in- 
stance, the respira(or\- miiscles on both sides of the chest may 
be equally affected. A unilateral fit beginning in muscles of 
perfect bilateral use commonly commences in both. I have 
recorded" a case of conviilsion from cerebral tumour (situated 
in the white substance of the hemisphere above the lateral 
ventricle), in which the convulsion, although unilateral, 
began in both frontal muscles. The orbicularis oris is a 
medial muscle of bilateral use, and a unilateral convulsion 
commencing in this muscle begins in the whole. t 

The theon," of Broadbent.J to explain the escajie of the 
hilateral muscles (of thorax, abdomen, jaws, eyelids, eyes, 
&c.) in hemiplegia, affords an equal explanation, as Hugh- 
lings Jackson has shown, § of their involvement in spasm. 
The theoiT is that the commissural connection between the 
nuclei for these bilateral muscles is so close that the two 
nuclei are practically fused into one, and can be called into 
action from either hemisphere of the bi-ain. Underlying the 
theory of Broadbent is the wider and more important hypo- 
thesis that the bilateral muscles are represented in each hemi- 
sphere of the brain much moie equally than the muscles of 
chiefly unilateral use. We do not yet know in what manner 
this is subserved, and it may be by a direct connection of 
these muscles with the hemisphere on the same side, by fibres 
which do not decussate, as well as by a connection between 
the two hemispheres. The essential element is the bilateral 
representation of the corresponding muscles that habitually 
act together, so that, in proportion to their association, they 
can be innervated troni either hemisphere. 

• ■ Brit. M*<l. Journol,' September 26th, 1874. 

t HnghlingK Jsckion. ' Me<l. Tiraci nod Gniette,' JnnaBry 6t1i, 1872. I l>Ave 
*lso met with a similar cite. 

I ' Briti'h »nd Foreign Med.-Chir. RBvievr,' April, 1866. 

§ ' Med. Timei and Guette.' August 5tli, 1868; and " LociilisaLion of Move- 
ments in the lirnin," ' Laoeet,' Pehrunry, 1S73, 
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A discharge of the motor centres in one hemisphere causes 
a convulsion on the opposite side. If tliia is slight, only the 
muscles of unilateral use may be involved. In such convul- 
sion, the unisclcs of bilateral use (as the muscles of ordinary 
respiration) may escape, probably because the very equality 
of respiration in the two hemispheres of the brain involves a 
less degree of representation in either. If the discharge is 
greater in degree, it involves, besides the unilateral muscles 
of the opposite side, the bilateral muscles of both sides, in 
proportion to the degree of functional association. The 
muscles of the thorax are affected equally. The leg on the 
aide of dischai'ge may be affected, but in a slighter de- 
gree than the other. The arm on that side usually 
escapes. When tiie spasm spreads to the whole of the 
second side, it is doubtful whether the discharge is 
limited to the one hemisphere.* Tlie character of the 
convulsion, in cases in which the spasm has involved 
first one side and then the other, seems to suggest 
strongly that there is an extension of the discharge from 
one hemisphere to the other. In the early stages of the fit 
there is a deviation of the head and eyes to tlie side first 
affected, and as the spasm is lessening on this side there is a 
similar deviation of the head and eyes to the side secondarily 
affected, and the convulsion on this side passes through the 
same stages as on the other, on which it has often ceased 
when it is at its height on the second aide. The corpus cal- 
losmn certainly connects corresponding convolutions of the 
two hemispheres; it subserves associated action, and it has 
been demonstrated by experiment that through its fibres the 
motor centres of the cortex may be called into uction. 

It may be urged that in idiopathic epilepsy the affection 
of the two aides is synchronous, and that therefore there 
cannot be a passage of the discharge from one hemisphere to 

■ See, liowevvr, tlie cxperiinenti of Lui^iani (' Riviats Sper. At Frenatria,' vol. 
W, 1878, p, fil7), in whicli h* mitceeded In prodiieiiig general convuUiom by 
■timuktinK tbe leg centre in one lieinisphere, all other oorticnl centres havinit 
berli removed on both sidei, which sbow tbat general cnuvulsion miiy bi^ produced 
by B unilatemt diicharBP, pofsiblj, as he nupposea, by the Buborditinte Hgeucy of 
the medulla oblongata. But the transfer of the inferi'Mce to uiori mny not he 
jnatlliBble. 
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the other. But the instantaneous involvement of all the 
muscles of one side may occur from spread of local discharge. 
In some cases minor attacks begin locally and spread slowly, 
while severer attacks seem to begin simultaneouslv in all the 
muscles. In the latter case we are justified in assuming that 
there is a spread of discharge through the centres, which 
occurs too rapidly to be observed. There is no greater diffi- 
culty- in admitting the instantaneous spread of an intense 
discharge to the opposite hemisphere than in admitting its 
instantaneous extension through the centres of one hemi- 
sphere. So rapid is the transmission of nervous impulses, 
that centres structurally connected by fibres which extend 
from one hemisphere to the other may be in as intimate 
functional connection as centres which lie in juxtaposition. 
We have abundant evidence of this in the processes con- 
cerned in vision. 

That this theory of the process of the epileptic fit is 
correct, is, I think, proved by a veiy important case which 
has been publisj>';d by Oebeke,* and which also, as its 
narrator points out, is of not less value from the evidence 
which it affords that the convolutions are the seat of the 
discharge ir idiopathic epilepsy. A patient who had been 
liable to general epileptic fits from birth, was seized, in 
adult life, with left hemiplegia, due. as was afterwards dis- 
covered, to a haemorrhage in the central ganglia of the right 
hemisphere. The epileptic fits continued to occur after the 
onset of the hemiplegia, but affected only the unparalysed 
side. The arrest of conduction froni the right cortex pre- 
vented the effects of its discharge, showing that the convolu- 
tions of one hemisphere cannot act on the limbs of the opposite 
side, at least to a considerable degree, through inferior com- 
missural connections. 

The more rapid the development of the spasm in a fit 
beginning unilaterally, the quicker and more equal is the 
involvement of the side afterwards affected. As an exception 
to the rule that severe unilateral spasm commonly spreads to 
the other side, and affects it considerably, a very unusual case 
deserves mention in which, in a very long continued attack, 

" 'Berlin, kliii. WoclieincUrLft," l»BO, No. 37. 
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on« tide waa inrolT«(l almost excltuivelj, tfae other being 
wat of iligfat ronvTilAioQ from time to time. The daratu 
of the attack (twenty minutes) n-as also very remarkahlftj 
The patient presented no evidence of organic brain di 

Um jiBCicnt »B* ■ IjOJ ten ye&ri of age, who had b«a subject la fits li 
If e of lii. There wit no inherited tendency. TLie ittacki were preceded b; h 
■an wbieh commdicetl al the lower part of the itomaoli witb ■ " winding ^pi% 
and tba *enaa(ion neemed to lUcend to the top of the bead, when be loit et 
•«ie«MMM. Dmenl atucki which were ten were brief right-iided ais, in wbielt * 
tt* ara aod leg became rigid, the latter being itrongtj flexed. He also had two 
loiter Mte«k*, one of which waa waCehed hjr Dr. Beevor, Chen roident medical 
odker.wbo noted, abont three mi nutei after the oniet.thnt the patient wu quite 
jneonaciooa; the bead and eye» were tamed to the right, the face wai jerked oa 
tbe right aide, the rig:ht arm waa ttron^lj fleied at the elbow, and jerked in 
vioUnt flenir clonic ipaam. The Bit waa clenched. The ri);lil le^ was extended 
and rigid, and the teat of fine tremor. The reipiratorj moiclei were convalaed 
■jmchrononaly with tbe arm. The popila were botb widelj dilated. After tbii 
I'mTaliion had continaed an tbe right aide for ten minatcs (bj the watch), and 
lb« face, at flrtt red, had heconie cjanotic, tbe clonic fpasm commenced in the 
lift arm and I^, the Utter bring Hexed nt tbe bip and knee-joiata. After a few 
miiintei it ceaaed on the left lide, continuing on the right. Nineteen miuatee 
afler the ontet the convotaion ceaaed in tbe right tide of the face, and at twentj 
iDinotei in the arm and leg alio, and then the left arm and leg were agmin 
uligbttj convulaed for a few minntei. In twentj-five minntet there waa again 
allgbt rigidity in tbe left arm and leg, witb deviation of the head to the left. In 
two or three minutes more tbia alio ceaaed. and there was no return. 

Stmation of ConeulHon. — Little is known of the i^ensation 
which attends severe convulsion, since the patient is almost 
always unconscious. Slight clonic or tonic spasm is often 
unattended by pain. When considerable it is tisuallv very 
painful, and sometimes a slight amount of spasm te attended 
with considerable suffering. Thus one patient described the 
sensation before he lost consciousness "as if his arms were 
being torn off." Another, who had imilateral fits without 
loss of consciousness, said that "if he put his arm into a 
furnace it would not equal the pain." Another, a girl of 
twenty-five, who had hail fits since the age of thirteen, waa 
often waked in the night by the attack. She would find the 
head turned to the left, and the left arm " twisted," and she 
said that she " could not think that the pain of the arm being 
cut off would be more severe than that nhe then felt." A 
patient with char* »ptic tits first felt 
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the head and eyes turning to the left, and then as if both 
arms were being twisted and wrenched off in the middle of 
the upper arm. It is probable that in some cases in which 
the pain is very severe, and the spasm moderate, the sen- 
sation is not due to the latter, but to the extenaion of the 
dischairge to the sensorj' centres related to those for move- 

Pupih. — At the onset of a fit the pupils have occasionally 
been found contracted. Dilatation, however, quickly occuia. 
and is present as soon as the tonic stage is well established. 
It is rare for the pupils to be seen in any other condition 
than dilatation. This continues till the fit is over. While 
dilated they seldom act to lipht. When the patient begins 
to exhibit slight signs of consciousness on an attempt to 
rouse him, the dilatation ceases. 

Loss of action to light is not invariable in fits of moderate 
intensity, although opportunities for precise observation are 
rare. In a girl of fifteen, an attack of tonic spasm — the fists 
were clenched, arms drawn up, head and eyes turned to the 
left, and a few jerks at the end, with complete loss of con- 
sciousness : the pupils were dilated, but acted to light on 
being carefully tested in the middle of an attack. 

At the end of the fit, usually a few minutes after the 
cessation of the convulsion, the pupils sometimes exhibit a 
remarkable oscillation. It was first pointed out by Rej-nolds,* 
and attention has been specially directed to it by Clouston 
and Echeverria. It is not a constant phenomenon, being 
more frequently absent than present. There are alternate 
contractions and dilatations, repeated every one or two 
seconds, for a few minutes. 

Reflex action is abolished in all severe fits, but its in- 
vestigation is a matter of difficulty on account of the spaani. 
The absence of reflex action of the iris has been just 
spoken of. The conjunctiva may be touched without any 
reflex contraction of the orbicularis. The loss continues 
until a few minutes after the convulsion is over, but its con- 
dition, and that of the deeper reflexes, after the attack, 
will be described presently. 

• ' Epilepsy,' io.. 1861. p. 113. 
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Sphinflfrt. — Daring a fit there may be iDvoIanta 
passage of tirine and fieces. the former mucb more freqw 
Uian the latter. It u not mereir the result of oneonscioiu 
ness, since it occurs osoallt' ia some patieatfi, never in otbera,! 
althoogh their attacks are equally severe. Further, ' 
may be passed without the' patient being at the time actnalhf I 
onconsciotu, as in a caae which will be mentioned in tlwl 
description of minor fit$ : also, tlie urine may be ejected with, I 
great enei^, even in attacks in which slight tonic spasm » 
insufficient to cau^ a fall. The event seems thus to be part <^ J 
or related to, the convulsive action of the fit. The same con-l 
elusion is su^ested br the occasional relation of the act oC'l 
micturition to the aura of a tit. as points out on p. 61. t 
Passage of urine or fa?ces is rather more common in fita.l 
which come on during sleep than during the waking state..] 
It is generally a symptom of a severe lit. being accompanied I 
bv tongue-biting in the majority of the cases in which it t 
noted {60 per cem.i, while micturition without tongue-biting 1 
occmred in only 25 per cent, of the cases in which 
pieaence or absence of the symptom was recorded. It ma) 
invatiaUe in nocturnal fits, although not during fits in the 1 
dsT. Tet it may sometimes attend diurnal fits, and not I 
thme in the night. It is also rouimon for pale, limpid urim 1 
to be passed immediately after a slight attack. Emission of I 
temen is said sometimes to occur towards the end of the tonic j 
stage, but is very rare : indeed, its occurrence is not certain, j 

Vat^lar Sj/ittm. — The pulse may be feeble at the onset, 
but I have never note.1 an actual initial failuiv. It 
generallv unaflected al the commencement. A tracing pub- 1 
lished by Toisin" shows that the heart's action may be 
perfectly normal during the stage of the aura. A case, ob- 
served by the late Dr. JIosou. with iniUa] failure of the 
pulse, which led him to genraliw too widely, was certainly 
exceptional. One instance has b»en described to me by Dr. 
Money, in which the abmioe el lulmi* of the hmn was well 
observed. It oocnrred ia t 
life assurance. 
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noticed some uii stead in ess of hia body. Hi» fnce had become pale, with a 
vacant look. He fell forwards and iru laid down, nomeirliat stiC ; the face 
become sometThat duskj. After a f^n* seeo&ds tlie arms ami legs were 
jerked, tor perhaps six limes, with the right side of the face. The puUe 
wa« full and bIow at the wrist when he was first laid down, and continued 
BO. getting slower but keeping fall, until he opened his eyes after two i 
minutes of anconsciousness. He was at iirst a little dazed, but aoon 
regained a normal state." 



As the muscular spasm becomes considerable, the puise ia 1 
increased in frequency and often also in force. It may be J 
12ft — '140 per minute. The frequency gradually lesBeiL& | 
after the termination of the fit. and it then usually be- 
comes feeble and small. 

The colour of the face at the onset varies in different 
cases. It may be pale, but the pallor is far less frequent than I 
is CTirrently asserted. It is sometimes quite unchanged, and 
in some cases the face is flushed at the onset. As Voisin 
correctly states, the pallor may be considerable after the 
tonic spasm is established, although there wa-s noue at I 
the onset. After the tonic spasm has lasted a short tiiue, 
ten or twenty seconds, the face becomes congested, and then | 
cyanotic. The venous congestion may be extreme, and the ■ 
bloated dusky tint of the features, distorted by spasm, | 
renders the aspect of the patient most alarming to those 
unaccustomed to the disease. With the increasing rerais- | 
sion of the spasm, air becomes changed in the lung, and the 
cyanosis lessens. During the ooui'se of the convulsion the 
skin often becomes covered with sweat. 

Ophlhuhnuacopic examination during u fit of idiopathic 
epilepsy has rarely been satisfactorily effected. My own 
observations relate chiefly to cases of convulsions beginning I 
locally, a class of fits in which there is rarely any initiij 
pallor of the face. In several of these cases I have watched 
an arteri- by the direct method from before the commence- 
ment to the end of the fit (in one case during a very severe 
unilateral convulsion) without detecting the slightest diminu- 
tion in the size of the vessels. In one case of idiopathic 
epilepsy a fit came on during ophthalmoscopic observation, 
and no change in the vessels was visible at the unset. During I 
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(he stage of cyanosis, the veins of the retina always becomd] 
distended and dark. During the status epiiepticus, in whid 
fits occur in rapid succession for several days. I once obse: 
congestion of the discs with slight (pdema, which passed a 
after the cessation of the series of fits. During the intervals I 
of fits the ophthalmoscope does not, according to my ex- 
perience, reveal any abnormal appearances which can beg 
associated with epilepsy. The elaborate descriptions that 1 
been given of slight changes are due to ignorance of the va 
ties of appearance presented by the optic discs in hea 

ExaTANTS OF Attacks, — In some patients attacks may 1 
excited by special influences. Emotion has much less effec 
in bringing on epileptic than hvsteroid seizures, but i 
sometimes distinct in the fonuer. Sudden noises o 
nionally produce attacks, usually of minor character. In o 
case, for instance, in which the severe attacks were certain] 
epileptic, and were attended with tongue-biting, 
attacks, consisting of a sudden swoon, were readily produce 
by a loud noise. A still more striking case waa that ( " 
young man whose attacks began by a sensory aura in the 
hand, passing up the arm, and in whom minor attacks, con- 
sisting of this sensation only, could be at any time produced 
by a sudden loud noise, such as slamming a door. A sudden 
"startling" noise, as the adjective denotes, may cause, nor- 
mally, a momentary discharge of the motor centres, and it 
is therefore not surprising that it should excite a patho- 
logical diccharge when there exists a morbid instability of 
tissue. In one patient, with a marked susceptibility to 
noises, attacks were also induced by any unpleasant smell, 
especially that from a drain — an effect also intelligible when 
we consider the inhibitory effect of fainting, and the motor 
disturbance of vomiting, which are also induced by odours. 

In verv- rare instances the influence of light seems to excite 
a fit. I have met with two examples of this. One waa a 
girl of seventeen, whose first attack occurred on going into 
bright sunshine, for the first time, after an attack of typhoid 
fever. The immediate warning of an attack was giddiness 
and rotation to the left. At any time an attack could be 
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induced by going out suddenly into the bright sunsliine. If 
tbere was no sunshine, an attack did not occur. The other 
case was that of a man. the warning of whose fits was the 
appearance before the eyes of " bright blue lights like stars — 
always the same." The warning and a fit could be at any 
time brought on by looking at a bright light, or even at a 
bright fire. The relation is in this case intelligible, since 
the discharge apparently commenced in the visual centre. 
The same relatipn was presented by the patient already re- 
ferred to, with an auditor\- aura, which could be alwavs in- 
duced, with the sensation of a fit coming on, by a low organ 
note. Such a relation to the aura, however, is not invariable. 
In a girl, who never experienced an olfactory aura, attacks 
were often induced by a smell, sometimes pleasant, more 
often unpleasant. 

In some, also rare, cases attacks can be brought on by 
voluntarj- motion. A curious instance of this was presented 
by a boy in whom, at one time, any passive movement of the 
trunk which involved a movement of the spine, at once 
brought on an attack of general tonic spasm, in which the 
legs were extended and the arms irregularly flexed just as 
in epilepsy, but without any clonic spasm. During the 
attack, which lasted only fifteen seconds, there was com- 
plete unconsciousness. Afterwards an attack occurred when- 
ever, after reniaining still, he attempted to walk, but the 
attacks were then much slighter, and consisted only in 
sudden irregular fixation of the limbs without loss of con- 
sciousness. In another patient who had also severe epi- 
leptic fits, minor attacks, consisting only of giddiness and 
staggering, were sometimes excited by sudden movements. 
A similar effect was observed in a girl of thirteen who 
for two years had had attacks of a very unusual cha- 
racter, brought on by movement after sitting still. On 
rising from a chair, for instance, after taking four steps she 
suddenly made a quick movement forwards ; the right arm 
was raised to the head, and the other put down and back ; 
the fingers of each hand were strongly extended, and the 
right hand made scratching movements, and did actually 
in some attacks scratch the face severely ; her face assumed a 
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terrified expression, the eyes wide open, the tongue pi'otrude( 
to the left and gi-aeped by the teeth, but not bitten ; the f 
was flushed at first, and gradually became pale; the pupil^ 
wei-e widely dilated, murh more so than was habituaJ. " 
was once able, during an attack, to test the action of 1 
pupil by direct sunshine; it was quite motionless. 
attack lasted about a minute ; she was confused for a 
or two: then she was quite well. But after some attacks 
swujig her right arm round as if turning a mangle. At I 
later period this co-ordinated movement after the attack <" 
not occur, and the fits came on independently of movement^ 
They were certainly epileptic in essential nature. 

Such induction by voluntary movement is less rare in cae 
of organic disease causing convulsions, especially in 
diseases as cerebral tumour. 

Very interesting is the effect of sudden muscular tensioi 
or the vibration of tense muscles produced by percussin 
their tendons, in exciting attacks. The effect is chiefly seei 
in such cases of organic disease, with convulsions begin: 
locally, and especially when they commence i 
these cases the tap on the patellar tendon, or the sudden 
flexion of the ankle in an attempt to obtain the foot- 
clonus, muy set up an attack commencing in the leg. 
In some cases of this character, indeed, even gentle passive 
movement of a weakened limb may excite the commence- 
ment of an attack. In one instance of this the right 
arm had gradually become weak and paralysed; there 
were frerjuent convulsive attacks, beginning in the right 
hand. The arm was rigid, and any attempt at passive 
movement, even the muscular tension of allowing the 
iiri I to hang down, brought on the sensation of a com- 
mencing fit. Voluntary movement of the fingers had a 
similar influence. Siich movement had the same effect in a 
girl in whom these fits commenced after typhoid fever, and 
were probably due to a cortical lesion occurring in the course 
of that disease." This effect is comprehensible when we con- 
aider that the disease of the motor centres has weakened 

■ A siuiiUr effect of voliuUn lamtaMnt tiu been ilvscribMl Ij Man.? 
(' Epil«piie,' Jtc). 
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the resistance that limits and conditions voluntary action. 
The activity induced by the will spreads in them in an ab- 
normal manner, and to an abnormal degree. In the adapta- 
tion of muscles to posture there must be a cerebral as well as 
a spinal process, an effect on the motor centres of the brain as 
well aa on those of the spinal cord, produced by the afferent 
impulses from the muscles, which enables us to understand 
that such impulses may excite discharge. 

Phenomena analogous to the " epileptogenic zone " of 
Brown- Sequard's guinea-pigs — the production of attacks by 
irritating some part of the skin— are almost unknown in 
idiopathic epilepsy.* In a man aged thirty-thi'ee, who was 
subject to right-sided fits since a fall on the head at twent\-- 
two, the attacks began deliberately by spasm in the right 
arm, and they cotild be at any time produced by touching the 
skin at the upper edge of the left scapula. In another case, 
in which the head was struck in a fall out of a carriage 
at twenty-two, stunning the patient for an hour, attacks 
began after a. few days, consisting of bi'ief tremulous flexion 
of the fingers of the right hand. The spasmodic attacks 
increased to flexion of the vrrist, then the elbow was also bent, 
and afterwards the ai'm was carried back behind the trunk 
so that the hand was brought towards the back of the head, 
and this was bent slightly backwards. Loss of consciousness 
then occurred, and the convulsion spread to the left side. 
But an atta<'k could always be induced by a tap on the edge 
of the right scapula. Such cases are at present beyond clear 
interpretation. 

Areest of Fits. — Sometimes attacks which begin de- 
liberately can be cut short, and the means by which their 
arrest can he effected are of considerable pathological inte- 
rest and some practical importance. Attacks which begin 
by a general or bilateral aura, or by the epigastric sensation, 
can rarely be arrested, but now and then they may be stopped 
by some miiscular exertion, as by walking quickly about 
the room, which seems to relieve the tension in the motor 
centres, or bv a strong sensory impression, such as ammonia 
• ' Medical OphthalmMCopj," p. 25fi. 
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to tke nostrils, or taking a spoonful of comman salt into the 
mouth, whicli aeems to excite sensory centres of wide rela- 
tions, and inhibit the couimencing discharge. Some casea 
of deliberate onset may be arrested by the inhalation of 
nitrite of aiuyl. The effect of this is to flood the brain with 
arterial blood, and increase the pulsation of the small 
arteries in a sudden degree, forcibly influencing conscioua- 
ness. We do not know by what mechanism this sudden 
alteration of normal conditions arrests the commencing dis- 
charge. The result is unquestionable in many cases, but 
unfortunately there is seldom time for its adoption in the 
forms of general convulsions to which it is chiefly suited. 

The attacks which can be most frequently arrested are 
those which begin by a unilateral peripheral aura, es- 
pecially those commencing in the hand or the foot. The 
most common mode by which airest is effected is by the 
application of a ligature around the limb, above the 
part convulsed. This method is due to Pelops, the master 
of Galen, who was led to employ it by his theory 
ah-eady mentioned, that the aura consisted in the ascent 
of some vapour, analogous to a venomous poison, up the 
vessels, and the ligature was applied to arrest the ascent 
of this, just as it would arrest the ascent of the poison of a 
flnake-bite. It is a striking instance of the way in which a 
visionaiy pathology may. as it were, coincide with morbid 
facts of a different nature, and the treatment, deduced from 
a mistaken tlieorj', may prove effective. The ligature 
was frequently employed by physicians of the sixteenth and 
seventeenth centuries with the same object — to arrest the 
progress of some influence along the vessels, or, when the 
theory changed, along the nerves. This explanation has, 
however, been untenable since the demonstration by Odier 
in 1811, that this method of arrest is equally efficacious 
in convulsions which are due to organic brain disease. 
This fact shows that the arrest must be effected, not 
in the limb convulsed, but in the centre in which the dis- 
charge is occurring, of which the local convulsion is the 
outward manifestation. The strong peripheral impression 
on the limb above the part convulsed seems to alter the resist- 
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ance in the nerve atructiu'es of the related part of the brain, 
and thus arrests the spread of the discharge. The effect of 
the ligature must first be exerted on the sensorj- elements, 
and through this on the motor structures. The t-wo are inti- 
mately connected, and their mutual interaction must be 
constant, sensation and movement in any part being closely 
related. Hence the condition of the motor centre is no doubt 
readily influenced by that of the sensory centre. The effect is 
doubtless produced by a process connected with that by which 
a sensoiy discharge causes temporaiy motor weakness. A fit 
may be arrested by the ligature whether it begins by a sen- 
sation or by a motion, /'. e. whether the senaoiy or motor 
centre leads in the discharge. If the commencing fit, the 
Ncnsation or the spasm, has got beyond the part to which the 
ligature is applied, the attack is not arrested. The reason 
why a ligature is especially effective is probably partly be- 
cause it is readily adopted, and partly because the cutaneous 
stimulation is applied to the entire circumference of the limb, 
and BO seems to inflnence the whole extent of grey matter in 
which the discliarge is advancing. Occasionally, however, 
a more limited cutaneous stimulation, as a pinch or a prick, 
has a similar effect. 

It is instructive to note the antagonism which seems to 
exist between those afferent impulses that are excited from 
the surface in cutaneous stimulation, and the affereut im- 
pressions which come from the muscles when they are ex- 
tended, or the tension is suddenly increased, as in the attempt 
to obtain the contractions commonly called " tendon-reflexes," 
the knee-jerk and foot-clon\is. It has been already pointed 
out that one effect of this deep stimulation may be to excite 
a fit. On the other hand, the effect of the stimulation of the 
skin may be to arrest the fit. Some years ago a man was 
under my care whose fits began in the foot. The sensation 
with which the fits commenced could be at any time produced 
by percussing the patellar tendon, and then could be arrested 
by pinching the skin of the leg. A similar antagonism may 
be sometimes seen in disease of the spinal cord, attended by 
a spasmodic state of the limbs — spastic paraplegia. The 
paroxysms of spasm, broken by tremor, which often occur 
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in that disease, may UBually l>e at oave airested by a strotq^ 
cutaneous impression. Thus in botli cord and brain tin 
" discharge " may be arrested by the same means. 

The repeated arrest of fits by the lipitture may produre I 
permanent effect. A patient had fits that commenred in 
hand by a sensation which passed up the ami, and could \ 
arrested by a ligature applied just alrove the elbow. 
employing; the ligature in this manner for some months, 
found that the fits, commencing in the same way, stopped c 
their own accord at the spot at whicli they had been i 
peatediy arrested by the ligature. They had never utoppet 
thus before the patient commenced the use of the ligatui 
which appeared to have produced, in time, a permanenl 
increase of resistance at the related part of the unstabllj 
nerve tissue. Afterwards he found that a slight 
charge " stojjped at the place at which the ligature '. 
been applied, while a strong one overpassed it and pro 
gressed to a fit, unless he had applied the cord. This i 
still ed'ectual, and he could tell, by the degiee of the 
warning, whether it was likely to pass the arrest-place, anillf 
whether he need have recourse lo the ligatuie. 

If this explanation of the mode of action of the ligature 
be correct, it is evidently important that every fit should, if 
possible, be arrested, since a single passage of the barrier by 
the discharge might, so to speak, sweep away any functional 
resistance which had been established there, and render the 
subsequent arrest of fits more ditiicult. An illustration of 
this is afforded by the case of cerebral tumour recorded by 
Odier and before refen-ed to." The convul8i\e attacks were 
at first local, beginning in the little finger of one hand, and 
ascending at first only to the wrist, then to the elbow, and 
ultimatelv to the shoulder. The patient learned to arrest 
them by a ligature round the wrist, and did so for a long 
time.. One day he omitted to apply the ligature, and tKe 
attack went on to a severe general convulsion. The coitt- 
mciKiiis fil^ coidd never afterwards be arreat«d by the ligat i»ro- 
The fits which begin W IIMl iMJlrfrni »* effectnoiVj 
stopped in another 1 
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luent, a^ was pointed out by Aretieus," and especiLiliy in- 
sisted on by MaisoDneme in tlie beginning of thia century. 
For instance, in one patient the attacks commenced by for- 
cible closure of the right hand. If lie could succeed in forcing 
the closed hand open by the other hand, the fit always ceased ; 
if he failed the spasm went on up the arm, and he lost con- 
sciousness. In another patient the (its began with cramp in 
the thigh, which passed down to the heel, the leg quivering. 
As soon as it reached the heel, the leg flexed forcibly on the 
thigh, and the thigh on the boJv. If the patient could suc- 
ceed in preventing this forcible flexion of the leg, by keeping 
it down, the fit ceased. If he failed to do this, the attack went 
on to a severe convulsion. In another case, in which the 
initial aura was a bright dazzling light, this was followed by 
a deviation of the head to the right. If he could bring it 
back by a voluntary effort, the attack ceased. 

To this influence also an analogue may be found in the 
action of the spinal cord. Tiie muiicular cramp, such as 
occurs in the calf in ihe frequent experience of most persons, 
seems to be due immediately to the over-action of motor 
nerve structures of the spinal cord. If the contraction of the 
muscle can be preveuted, as by pressing the ball of the foot 
against some object when the cramp ia commencing, it passes 
off. Here we have (as Herpint pointed out) the same phe- 
nomenon. The extension of muscles arrests, no doubt by ita 
influence on the centre, the discharge of the motor elements 
of the spinal cord, just as it does the discharge of those of 
the brain in a commencing epileptiform seizure. 

But we have seen that, if there is no fit in progress, 
muscular extension, and the vibration of tense muscles, may 
set up an attack. Here we have an antagonism between the 
action of the same stimulus, probably in different degrees of 
intensity, acting in different states of the nerve-centre. 
This form of antagonism is familiar to physiologists. A 

' " Whenever tha diwue occurs, and li«9 already leiied tlie Anger, or U com- 
menciDg in any part, [the pstients] having from experience a foreknowledge of 
what is to happen, rati, froui among those «tho are preaent. upon their enitoniary 
naaiitants, and entreat them ta pull aiide and stretch tbe affected membur." — 
Aretzui, Sjd, Soc trnos., p. 2*4. 

t 'De I'fipilepsie,' 18B2, p. 003. 
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slight peripheral impression, for instance, will set up a reflex H 
action, while a strong impression of the same kind %rill 
arrest or prevent all reflex action. Passive muscular tension 
excites tonic contraction in a muscle (as Tchirjew has shown), 
and this action may in abnormal conditions be excessive, as 
in the " myotatie " contractions (so-called tendon-reflexes). 
It has an effect on an unstable cerebral centre similar to its 
effect on the spinal centre, and excites the epileptiform dis- 
charge. But if this centre is in process of discharge, as in 
cramp, a strong extension of the contracting muscle may 
arrest the discharge in the related centre. The afferent 
nerves, it is to be noted, commence in the interstitial flbroua 
tissue of the muscle, and seem to be stimulated especially 
by extension. 

In some cases, rubbing the limb in which the attack is 
commencing will arrest the fit, a fact which patients often 
discover for themselves. Almost all forms of spasm, even 
the "late rigidity" of hemiplegia, and the rigidity of 
"spastic spinal paralysis," may be lessened by rubbing, and 
we have another illustration of the fact that influences 
which lessen the dischai-ge of force ft'om lower centres 
have a similar effect on higher centres. 

Abortive Attacks .^ — -The phenomena -which attend the 
sudden termination of threatened attacks are sometimes 
peculiar and instructive. In one case, a cold and " shaky " 
feeling in the legs passed up the back to the head, which felt 
as if it would burst ; when (his sensation had become intense, 
there was a sudden flow of saliva, and a watery discharge 
from the nostrils ; then there waa a copious flow of tears for 
a few seconds, and the sense of fulness in the head suddenly 
ceased, and also the secretion fi-om the mouth and nose. In 
some cases the act of micttirition seems to arrest an impend- 
ing fit: so also does a copious eructation from the stomach 
when there is no reason to refer the attack to gastric dis- 
turbance. 

CoNDiTioss .iFTER Att.4CRS. — Sleep and Headache. — The 
coma into which the patient usually passes at the close of an 
epileptic fit often continues as heavy sleep, lasting for a 
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quarter of an liour or longer, sometimes for hours. Its 
intensity is often profound. It coustitutea one of the dan- 
gers to life that epilepsy entails. If the mouth ia brought 
against the pillow, by the patient turning over to the prone 
posture, the additional asphyxia may end life without any 
opportunity being afforded for the return of consciousness. 
So alao the added influence of even a quarter of a grain of 
morphia, given, for instance, before the attack, may ao inten- 
sify the post-epileptic coma as to render it a lethal narcosis. 
The sleep is usually followed by a severe headache, general, 
lasting foi' several hours more, and often continuing for 
the rest of the day. Both sleep and headache may be 
absent. Occasionally the sleep is not succeeded by head- 
ache, but if the patient is roused, and ia not allowed to 
sleep, the pain in the head is severe. Often, indeed, there 
is a distinct tendency for headache or sleep to replace each 
other: a patient who sleeps will not have headache, and one 
who does not sleep has pain in the head for houi-s. So also 
fits may be succeeded by transient mental distuibance when 
there is no sleep, but. after even half an hour's sleep, normal 
consciousness may be gradually but quickly regained. 
Sometimes a patient has a brief period of consciousness be- 
tween the attack and the sleep. One patient described a 
senaation immediately after the ht, like a bell in the hack 
of hia head, which "seemed to send hiim off to sleep," 

Paralyns. — A fit of epileptic type may leave transient 
paralysis, very rarely general, commonly of one half of the 
body, or of still smaller range, affecting a limb only. The 
form and nature of the paralysis van;- essentially in different 
cases, and by many writers the varieties have not been dis- 
tinguished. The first and most common is transient weak- 
ness, incomplete in degree, passing away in the course of a 
few hours, but usually recurring after other attacks, and 
therefore probably of " functional " nature, and a direct result 
of the effect of the discharge on the motor centres. 
The second form is that in which paralysis succeeds 
the first fit, or first series of fits, and persists for weeks 
or months or permanently, irrespective of the subse- 
quent convulsioHfi. There are caseci in which the paralysis 
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IB the result of an organic lesion of the brain, of whicli t 
convulstona aie also the consequence. A third clai 
those in which persistent paralysis follows a fit in a confirmed 
epileptic. In these cases, which are rare, a cerebral htemor- 
rhage has probably resulted from the vascular strain during 
the fit. More common are cases of conviilsions from old 
organic disease, in which an increase of previous paralytic 
symptoms follows a severe convulsion. In such cases we may 
assume that a vessel impei-fectlv supported or diseased, in 
a damaged region, has given way during the fit, or that there 
has been diffuse capillary extravasation. 

The rarity of cases of the third class renders them of small 
practical importance. The second class, " post-hem i pi egic 
convulsions," or "organic epilepsy," will be considered sepa- 
rately. The transient paralysis, which is apt to recur, a]one 
needs consideration among the conditions after attacks. 

The motor weakness, which immediately follows a fit, is 
sometimes distinct when a fit is from the first bilateral. It 
is then general. The patient may, for some minutes, be 
unable to walk or even to stand. It rarely, however, lasts 
long, and is commonly regarded as general exhaustion or 
prostration from the severity of the convulsion, although it 
may piobabh", as Ilughlings Jackson has suggested* be due 
to the same cause as some of the weakness which succeeds 
more limited seizures. After convulsions which are partial 
or unilateral, or which begin unilaterally, motor weakness is 
both more conspicuous and actually greater than after 
general convulsions. It usually affects most the limb in 
which the convulsion begins, and, as the rommencement is 
much more frequent in the arm than in the leg, the weakness 
is usually greatest in the arm. It is the "epileptic hemi- 
plegia" of Todd, who gave an excellent description of it.t 

The duration of the weakness is not considerable, a few 
hours, or rarely a day or two. The degree varies; it is in 
most cases incomplete, slight power of movement remains. 

• -Bmiii,' April, 1(*1, p. 439. An iiUlomte stndy ot the " ExLaustJon 
ParelyaU" hu been publiihed b; Dr. I^nce Ciark, 'Ardi. of Neurnl. and 
Pijcliopatli.,' New York, vol. ii. 1898. 

t 'Clinical Leoturei/ edited by Bealt. 1»61, p. TtKP. 
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This ia almost always the case in the leg. In the ami, how- 
ever, the paralysis may be at first absolute, but power returns 
in the course of a few hours. The same weakness may be left 
by every fit. If the convulsions recur at short intervals, 
say every few hours, the paralysis may persist until the series 
of attacks is over. Sometimes a relation can be traced be- 
tween the degi'ee of convulsion and the degree of subsequent 
paralysis, but this is not always the case. In the class of fita 
which are most frequently succeeded by weakness, those 
which commence in the hand or the foot, paralysis often 
succeeds an attack which is extremely slight, and even one of 
sensoiy nature, iu which convulsion may be absent. 

Aphasic loss of speech is sometimes a sequel to right- 
sided convulsions, especially to those that begin in the face, 
but sometimes it succeeds fits beginning in the arm or even 
iu the leg, when severe. Such attacks may follow an 
organic lesion which has prolonged loss of speech for its 
early effect, and, after each attack, speech may be imperfect 
for some hours. Such a form of epileptoid aphasia must 
be distinguished fi'om the inability to speak, which often 
attends minor attacks, during the momentarv impairment 
of consciousness. There is then often merely unintelligible 
"mumbling" for a few seconds. Sometimes what is said 
may be understood, though the patient may be unable to 
apeak distinctly, or that which is said may be unintelligible, 
although any action is continued. 

It will be convenient to consider here the probable nat\u« 
of the paralysis which succeeds epileptoid seizures, but before 
doing so certain other conditions found in the limbs after fits 
raav be described. A severe attack leaves the muscles flabby 
and apparently atonic, and during this condition, in some 
cases, when the fit has been very severe, the knee-jerk cannot 
be obtained for a few minutes. The muscle-reflex excita- 
bility or " myotatic irritability " may be lost, for a time, appa- 
rently from the exhaustion of the spinal centres by their 
intense activity. More frequently these myotatic contrac- 
tions are found to be excessive aft«r a fit, so that the foot- 
clonus can be obtained, although usually only during the 
first few miniites. This was first pointed out by Hughlings 
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Jackson* in a case of unilateral couvulaion, probably due 
to organic brain disease, but the foot-clonus is usually to l)e 
obtained for a few minutes after all severe epileptic and 
epileptiform fits. There seems tlien to be exhaustion of the 
cerebral centre, leaving the spinal centre uncontrolled and 
over-active. There may thus be three conditions of these 
phenomena. After slight attacks there may be no change 
in the myotatic contractions: after fits of greater severity 
there may be foot-clonus and increased knee-jerk: and 
after very severe fits there may be, for a verj- short 
time, a loss of the knee-jerk, which is followed by a stage of 
excess. The relation of the excess to severitv* of fit is clearly 
shown by the fact (ascertained by Dr. Beevor) that after a 
general convulsion, in which each side is apparently aSected 
with equal severity, but in which the deviation of the head 
shows that the convulsion is really more severe on one side, 
the clonus can often be obtained on the side to which the 
head deviates, and not on the other. 

Cutaneous leilex action in the limbs (c. g. from the sole 
of the toot) is also abolished for five or ten minutes after a 
severe fit. 

In discussing in this place, for the sake of convenience, the 
probable pathologj- of the weakness after convulsions, it must 
be assumed, in anticipation of the chapter on " Pathology." 
that the discharge which constitutes the fit is that of cerebral 
motor centres. 

Todd taught that the "epileptic hemiplegia" was due to 
exhaustion of part of the brain by the excessive action, and 
the same theory has been accepted by Hughiings -Tackson 
und by A. Robertson, of Glasgow. The former has suggestedt 
that the weakness and foot-clonus may be the result of 
exhaustion of the fibres of the internal capsule of the brain 
or lateral columns of the cord by the "discharge" through 
them, since in organic disease the occuiTcnce of this symptom 
is especially related to sclerosis of these columns. The 
hypothesis afltords a \^r\ probable explanation of some of the 
weakness after very severe fits, and of the excess of myotatic 
irritability in these cases; and the loss of the knee-jerk, 
■ 'Hed, TiiDH ind Gazette,' Feb. 12, IftBI. 
t 'Br«in.' April. 1881. 
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which is found immediately after some fits, may be due to the 
initial exhaustion of the reflex centres of the cord. But the 
exhaustion of the grey substance, in which nerve impulses 
ai'ise, seems more probable than that of the fibres. An in- 
tense excitation of the fibres bv electricitv causes only a 
slight diminution in their power of conduction. 

Moreovei' it is not easy to explain on this theory all the 
phenomena of post-epileptic paralysis. It is difficult to 
explain as an effect of "exhaustion" the extreme weakness 
which may exist in the arm, and occasionally in the leg, 
after a very slight local tit. There is a disproportion be- 
tween the severity of the fit and the subsequent paralysis. 
A patient may have a severe general convulsion, and, a few 
minutes later, may have no conspicuous weakness: while 
another patient, wiio baa had a fit confined to one arm, 
a]>parently slight in degree, may be unable to move the 
limb for an hour or more. Since the point is of consider- 
able importance, it may be well to mention the facts of some 
cases in illustration. 

A lad, aged 20, hud suffered fur ten yenn £r(nii seimveB of tlie following 
chftnicter. Eacli comtnenced witli ti pain in the front of tlie right shoulder, 
which passed down the ami '' like a knife cutting it," hnt without eny 
spagui. Then twitching occurred at the angle of the mouth on the right 
aide, the tongue seemed to Kwell, and he mumbled and did not speak intel- 
ligibly. This lasted for a few minutes, and then the attack was over. When 
the spasm in the face commenced, the pain in the arm always ceased. As 
soon as the pain commenced in the shoulder, the nrui became so weak that 
he conld scarcely move it, and the weakness continued for about a quarter of 
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Another patient, a young i: 
fits since measles at six years ■ 
hemiplegia. Besides the attacks of c 
seizures characterised by sudden " 
weakness of the right arm, withou 

Again, a woman aged 40, probably the subject of organic disease, having 
slight right-sided weakness and hemiana«thesia. has also attacks of the 
foliowing character. They begin with " ticking in the right ear," and this 
is followed by a painful sensation " like hot needles rnnning into the skin." 
which passes down the side to the leg and foot, and, after reaching the toes, 
it returns np the leg and side, and is felt in the arm, hand, and tongue. She 
mnmbles and cannot speak for half an honr. There is no motor spasm, but 
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aa soon la the sennation i» felt in the le^nutl arui. tlie side becomes extremely 
weak, HO that, although □vdinaril; able to nalk fairlj well, she brcoines 
unable to stand and scarce); able to raise the arm. 

In a patient of 48, with (its sinoe infancy, possibly set np by a small 
urganic lesion, tlicatlacka consisted in "pins and needles" in the left thamb, 
irbJch passed up tbe ai-m to the shoulder and left scapnla, with a sense of 
contraction in the arm. which became powerless, so that she dropped any- 
thing that was in the hand. 

Several otter cases in which sudden loss of power consti- 
tuted the minor seizures wjll be mentioned in the chapter in 
which these attacks are descrihed. 

In these cases, then, we have transient paralysis without 
any motor spasm, i. e. we have lowered activitj' of the motor 
centres, but without any discharge in them. Fsually there 
is evidence of discharge in the related sensory centres. We 
must regard the motor centres as restrained or inhibited, 
and it is readily conceivable that a discharge in the related 
sensory centre should, under certain circumstances, cause 
such inhibition, just as a painful cutaneous impression will 
often inhibit or arrest reflex action, a fact well known to 
physiologists. If such paralysis r.ccompanying a sensory 
aura ia to be thus, and thus only, explained, it becomes most 
probable that the weakness which succeeds a .slight attack 
of local spasm ia, in part at least, of the same character. 

Another interesting fact, to which Hnghling.s Tackson has 
called attention, also affords strong evidence that inhibition, 
rather than exhaustion, is the chief element in the paralysis 
after local seizures. It ia that the paralysis may be greater 
if a commencing fit is arrested by the ligature, than 
if it runs its usual course. A pertinent illustration of the 
same influence has been recorded by Buzzard. Attacks 
beginning in one hand were succeeded by weakness of the 
arm for several days. A blister round the arm, during the 
weakness, restored strength to the arm, but transferred the 
weakness to the opposite side. The ligature must be regarded 
as acting on the sensory centre and increasing the resistance 
in, i. e. inhibiting, the related motor centre. That the subse- 
quent paralyais should be thus increased affords strong con- 
firmation of the view that it depends chiefly upon inhibition, 
while it is incompatible with the theory that it depends solely 
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nn exhaustion. The latter, after very severe fits, may, and 
doubtless does, cause some weakness, probably, however, of 
Ten- transient duration. 

The phenomena of some attacks show that, although the 
conditions of discharge and inhibition are antagonistic and, 
in high degrees, incompatible and mutually exclusive, yet in 
partial degrees they may co-exist. A centre may be in a state 
of partial inhibition and partial discharge, and either con- 
dition may preponderate and ultimately obtain exclusively. 
It is no doubt difficult to understand the mechanism of such 
couditions, but we can explain in no other way such cases as 
that of one patient who, in his attacks, after very slight and 
transient spasm of the hand, felt as if the arm were being 
raised above the head in violent spasm, while it was really 
hanging powerless by his side. Still more striking pheno- 
mena of the same kind are those presented by some cases of 
visual aura, for which this explanation of combined inhibi- 
tion and discharge has been already suggested. Many of 
the inhibitory phenomena of the nervous system, e. g. of 
reflex centres, show that antagonistic abnormal states may 
co-exist in incomplete degree. 

Whatever be the exact nature of the temporary paralysis 
after convulsion, it is noteworthy that the transient condition 
of the limbs is precisely similar to the permanent condition 
in cerebral paralysis. There is motor weakness, lowered 
cutaneous reflex action, excess of the myotatic contractions 
(tendon- reflexes). When unilateral convulsions occtir with 
great frequency, so that recovery from the weakness caused 
by one does not occur before another convidsion comes on, 
a condition of persistent absohite hemiplegia may result, 
having all the characters of that due to a destructive brain 
lesion. In a case lately under my care a patient had on three 
occasions, for about ten days, more than a hundred unilateral 
fits daily, and complete hemiplegia with inability to speak. 
On the cessation of each series of fits the hemiplegia passed 
completely away. 

Mental Disturhanee. — The mental state usually becomes 
normal only after a period of sleep. Without, or before, 
sleep there ia usually a slow return of normal condition. 
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the patient Wing more or less " dazed," speaking at 
random, and uot recognising his surroundings. Tiausitional 
states are observed to the automatism to be immediately 
described. Occasionally there is a more ileliberate retiu'n 
of the cerebral activity. One patient, after each fit, was 
unable to see. and distressing fancies, like nightmare. 
passed through the mind, and a vague impression that she 
heai'd persons talking. Then the sight suddenly returned, 
and she was pei-fectly well. 

Sensory sympfoms. as a sequel to attacks, are not common. 
One patient, for a short time after waking from the sleep 
after a fit, heard bells ringing. This was also the prodroma 
of a fit, for a day or two. There was evidence of slight 
labyrinthine changes. 

Automatic and Hystfroid Phenomena. — After epileptic fits 
of moderate aeveritT,- the patient may pass into a condition 
of mental automatism, in which various acts are performed 
in an apparently conscious manner, but of which no recollec- 
tion is afterwards retained. In other cases a patient, after 
recoverj- from the epileptic tit, passes into a state of hvsteroid 
convulsion. Bfcth these post-epileptic conditions may occur 
after major attacks, but scarcely ever when these are very 
severe. In the description of the minor seizures the auto- 
matic actions will be more fully considered, and an account 
of the post-epileptic hysteroid phenomena is better post- 
poned until the attacks of this character are specially 
described. 

Volitinn and Conrulsion. — An interesting problem is some- 
times, though rarely, presented by attacks of slight degree, 
although not so slight as to bring them into the "minor" 
category. It is the fact that volitional processes sometimes 
seem to occur in the centres which are the seat of in- 
voluntan' discharge. The phenomenon is closely allied to 
"automatism," as the following instance shows. Just as 
automatic activity may occur in the uncontrolled centres, 
after a discharge is over, it is intelligible that the relation of 
the functional state to the controlling influence should be 
Buch as to permit spontaneous ordered action to coincide with 
slight discharge. A man of nineteen, whose sister was 
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epileptic, had very slight minor seizures from infancy until 
seventeen, when convulsive attacks began and continued. 
There was characterifitic epileptic clonic spasm in the face 
and arms, but he was able to go on walking during the 
attack, and even to cross Oxford Street securely amid the 
traffic, during the convulsion in the face and arms, but of 
what he did then be had no subsequent recollection. 

Turning on the Face. — An occasional and very grave 
feature of epileptic attacks is a tendency to turn over on the 
face at the end of the fit. It seems to be rather a last feature 
of the convulsion than an automatic action, but its precise 
nature ia not easy to determine. Its gravity arises from the 
fact that it is common in nocturnal attacks, when it brings 
the mouth in contact with the pillow and interferes with 
respiration. The resulting asphyxia deepens the profound 
post -epileptic coma, and the patient may die. Xot only is 
this the cause of death of manv known epileptics, but persons 
are thus occasionally found dead, with the face against the 
pillow, who were not known to be epileptic, but had doubtless 
been the subjects of nocturnal tits, which may go on for 
many years unknown to the subject of them. 

Temperaturf. — A single fit, although severe, may cauBe no 
elevation nf the tempei-ature. Sometimes the temperature is 
raised half a degree or a degree above the interparoxj''smal 
temperature. But when a series of severe general fits occur, 
separated by short intervals, the temperature may be raised 
several degrees. This is seen in the *' status epilepticua." in 
which severe convulsions rapidly succeed one another and are 
attended with considerable elevation of temperature. Accord- 
ing to Boumeville, who has carefiilly studied these cases, in 
the severer forms of the status epilepticus. which usually end 
in death, the temperature may rise to 105° or 107°. 

Extravasations. — The severity of the strain on the vascular 
system during a severe fit may lead to the rupture of small 
vessels and effusion of hlood. It occurs most readily in the 
conjunctiva, where effusions of blood from this cause are not 
infrequent. It is remarkable that the vessels within the eye 
seem never to give way. In cases in which there has been a 
subconjunctival extravasation, I have repeatedly looked for 



retinal luEmoiThage, but always without result. The sup- 
port of the encasing eclerotie Beenis to save the vessels from 
the effect of the increased pressure. Occasionally minute 
punctifomi extravasations occur on the face, and rarely on 
other parts of the body. The greater tendency to the oc- 
currence of the extravasations on the face may perhaps be 
due to the constriction of the turgid neck by the clothes, 
multiplying the eU'ect of the mechanical congestion. Little 
is known of the occurrence of internal haemorrhages during 
epileptic tits. After death from intense convulsions they 
are not infi-equent in the pericardium, the surface of 
the brain, and outside the membranes of the spinal cord: 
but symptoms indicating their occurrence in convulsions 
which have not proved fatal are extremely rare. 

Accidental injuries of various kinds may be received in the 
fall. The direct effects of the muscular contractions, chiefly 
dislocations, have been already referred to. Burns, from 
falling on the fire, are an occasional accident, but are seldom 
so severe as to be fatal. Cuts on the face or head are 
common. One patient stinick the eye and dislocated the 
crystalline lens. 

Vomiting occasionally occurs after fits, but is not common. 
It is, however, a dangerous symptom, since the food is apt to 
get into the glottis. For instance, a man aged 51. who 
had had many severe fits for three years, had an attack one 
day, twenty minutes after dinner : when the fit was over, he 
vomited and died almost immediately, evidently from 
asphyxia thus caused. Hence inquiri- should be made for 
the symptom, and, if it occurs, the friends should be advised 
to let the patient lie on the side, that any food brought up 
should not fall back into the glottis. It varies consider- 
ably in character. It may occur immediately, or only some 
hours later, and is then preceded by nausea. It may occur 
as soon as the patient wakes from the post-epileptic sleep, 
or only when prematurely roused from sleep. Sometimes 
it only follows a series of fits, and not an isolated attack. 
Very rarely it follows a minor attack, in which there is merely 
momcntarv unconsciousness. In all the cases that have come 
under my own notice the attacks have been those of idiopathic 
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the process to the pneumogastric. In one case the aura waa 
a characteriatic " globus," in another the minor attacks con- 
sisted of this, with nausea and a flow oi saliva, or of a pain 
at the epigastrium. Vomiting after a fit is not related to 
vertigo or to special sense auras, although a case has been 
mentioned in which vomiting before a fit waa associated with 
vertigo. 

A curious inhibitorj' relation to vomiting was presented 
by a patient who has had complete loss of sight after re- 
covering consciousness after a fit until vomiting occurred, in 
the course of a few minutes. The convulsion was bilateral, 
and there was a family history of insanity, so that the 
affection was certainly idiopathic. The feature is of interest 
in connection with the cessaition of migrainous headaches 
when vomiting occurs. 

Another symptom referable to the stomacli. which is some- 
times met with after fits, is extreme hunger. It is especially 
common in lads. The patient eats voraciously when he has 
recovered from an attack, although he may have had a full 
meal an hour before. 

Urine. — The urinary secretion is rarely altered. Occa- 
sionallv a trace of albumen is to be found in the urine first 
passed, and, it is said, in extremely rare cases, a trace of 
sugar. The frequency with which albumen is present has 
certainly been greatly exaggerated. Huppert" has stated 
that its occurrence is almost invariable, and that hyaline 
casts can frequently be found, but most subsequent investi- 
gators have failed to corroborate his assertion. Of a large 
number of cases in whicli the urine has been examined at the 
National Hospital for the Paralysed and Epileptic by myself 
or the several resident medical officers, it has been veiy 
rarely that the slightest trace of albumen could be detected 
by the most careful examination, and in no instance has 
there been any sugar that could be detected by Febliug's 
test. I found, however, in a case in which there was organic 
kidney disease, that the amount of albumen was distinctly 
• • Arcliir fiir PajebJutrLe,' 1877, p. 180. 
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increased after the fits. Dr. Beevor examined for me the 
urine after forty-two attacks in twenty-three patients. In 
only one instance did he find a trace of albumen, and in this 
case, after another attack, none could be found. 

The amount of urea excreted was found to be increased 
after a fit by Echeverria,* but Gibsont found " no constant 
change in the urine." That the quantity of urea is not 
necessarily altered is clearly shown by the following estimate 
which I made of the daily excretion in a case in which very 
frequent and severe fits occurred. The observations were 
made on consecutive days. 



Number of fits per day. 




Urea in grammes. 


Xone . . . . . .20 


One 






. 23-6 


Two . 






. 18 


Several 






. 13 


Three . 






14 


Ten . 






. 14-5 


Five . 






13-75 


Two . 






. 13-8 



Body-weight. — ^It has been stated by KowalewskiJ that 
every epileptic fit causes a loss of weight, which may vary 
from one to twelve pounds, and is greater the more recent the 
disease and the more severe the attack. 'This is incorrect. 
It is only in the status epUepticus that there is a definite loss 
of weight, which may amount to fifteen pounds, even when 
the individual attacks are not severe. In other cases of re- 
curring attacks, even at a few hours' interval, there is also a 
considerable loss oJ weight, which is, however, rapidly re- 
gained at the end of the series of attacks. 

Fields of Vision. — After a severe fit it is not uncommon 
to find, for a few hours, a concentric limitation of the fields 
of vision, apparently due to the general exhaustion of the 
brain, manifested in a function in which it can be readily 
ascertained. It is not confined, as has been thought,§ to 
cases with post-epileptic delirium. 

* Loc. cit. 

t * Med.-Chir. Trans.,' 1867, p. 76. 

t * Archiv fiir Psychiatric/ 1881, Bd. xi. Heft 2. 

§ Thomsen, ' Neur. Cent.,* 1883 and 1884. 




The minor attai-ks of epilepsy vary much in clifti'acter, 
and are generally altopetlier different from severe attacks; 
hence patients speak of them under various designations, such 
as " sensatinns," "faints." "losses," "turns," "giddiness" 
and, in America, "spells." Hence also their epileptic nature, 
and their connection with more severe attLicks. arc often not 
suspected hy the patients or their friends. It is not always 
easy to ascertain their exact character, on account of their very 
short duration, their various fonns, and the slight notice 
taken of them. Indeed, their occurrence is often not noted. 
It can usually be ascertiiined from the patient when the onset 
is attended by a sensation, but when it is not so attended 
it can only be ascertained from the friends. If the patient 
is imconscious during the attacks, and there is no warning, 
he may be absolutely unaware of their occurrence. In many 
instances consciousness is retained, although it is often 
modified in some degree, and usually then memory retains 
traces of its disturbance that can be recalled. But so little 
note is taken of these slighter attacks, that it is generally 
necessary to put leading questions regarding the more 
common subjective distuibances to ascertain whether they 
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The slight attacks met with, iii " organic epilepsy '" in 
which there is an actual lesion of the brain, usually station- 
ary, differ from those in the idiopathic disease, now to be 
described, and will be afterwards considered. 

Minor attacks ot epilepsy may occui- alone, even for years, 
or in association with severe seizures, frequently following 
these for two or three days, less often preceding them. 

The most typical form is transient loss of consciousness 
without conspicuous convulsion. A patient suddenly stops 
for a moment in whatever he or she is doing, may then 
drop what is in the hand, sometimes fall, and then is 
better. 

The abruptness of the loss of consciousness, and also of its 
return, may be such that neither leaves any trace on the 
memoiy, and the patient is only aware of such an attack l>y 
some accidental indication of it. Cessation of utterance may 
reveal it to others to whom he is speaking at the moment. 
Muscular relaxation is common, partial or complete, in con- 
sequence of which the patient may drop what is in his hand, 
or may fall, and only thus discover what has occurred. 
There may, indeed, be a return of motor power before con- 
sciousness, enough, for instance, to enable the patient to get 
up aiter a fall. A gentleman who was dressing by the side 
of his bath suddenly found himself thoroughly wet. In a 
slight minor attack he had fallen into the bath, ami motor 
power had returned so as to enable him automatically to get 
out, and only then had consciousness returned. This is an 
illustration of automatic action succeeding the seizure, but 
occurring before consciousness returns, an important feature 
of many cases, already referred to, and to be considered after- 
wards in greater detail. 

When the onset of such an attack is quite sudden, even a 
gradual return of consciousness may not permit a distinct 
recollection of the attack. A young man during a consulta- 
tion suddenly ceased to speak, and on my repeating a ques- 
tion, " How do you sleep ? " replied, " Oh, what is it about ? " 
and for about thirty seconds he replied only by irrelevant 
questions or remarks. Then his answers bad some relation 
to what was said to him, hut for two or three minutes he 
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continued "confused." He was astonished wlien I told Lim 
of his attack, and only recalled the slight final confusion, 
which, like the memory' of a dream, would doubtless soon 
have vanished. There waa no change whatever in aspect 
throughout the attack. I heard afterwards that he had many 
similar seizures of which he was unaware. 

In such attacks the return of perfect consciousness is fi'e- 
quentlv as sudden as its loss. A patient may stop speaking, 
and after a second or two may continue the sentence he had 
commenced, or he may only discover that he has had an at- 
tack by missing something that was in his hand, and finding 
it on the floor, or behind him if he was walking. It is more 
common, however, to have a gradual recovery, with confused 
remarks, such as have been mentioned, which may be of an 
abrupt chai-acter, verging on insolence. This stage, when 
it cannot be recovered bv recollection, may yet leave some 
trace on memorj-. For example, a patient, who had had such 
a brief attack in the street the day before, passed a man, a 
stranger to him, whose face nevertheless he seemed to know. 
He was, however, surpi'ised when (he stranger said, " I hope 
you are better, sir." The man had saved the patient from a 
fall in the attack, but the only effect on memorj- was a 
slight sense of faniiliai'ity. 

It is very common, however, for such attacks to involve 
only impairment of consciotiaiieHS, a sense of mental confu- 
sion, not actual loss, and for the impairment to be attended 
by some sensation which can afterwards be recalled. Hence 
such seizures are often termed " sensations " by those who ex- 
])erience them. Sometimes the sensation is followed by a 
moment's complete unconsciousness, perceived by the friends, 
although not known to the patient, to whom only the warn- 
ing sensation leaves a trace in memorj-. The sensation may 
or may not be the same aa precedes severe fits, if they occur. 
Some patients have various forms of minor attacks, attended 
by different sensations ; in others the feeling experienced is 
always the same. Such indications of minor attacks are very 
important, because their nature, as already stated, is often 
unsuspected. They may be frequent when severe attacks 
are rare, may continue after these have ceased, or precede 
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thpm for years ; thws neither the patient nor the friends 
any idea of tlicir nsture or signiticance, and hence they avtf 
unmentioned unless specially imjuired for. j 

One of the most oonmion sensory expressions of a minoi^ 
attack 18 ffiddiness, a sense of snbjectirp or objective move^ 
ment in the patient or the things at which he is looking 
He may seem to be turning to right or left, to fall sidewayi^ 
or backwards, or the ground may seem to rise up to him, ocl 
he may seem sinking downwards. It is more common, how^ 
ever, for objects to seem to move for a moment, to oscillaW 
from side to side, or move round and round in a circle or a^ 
oval in the direction of the hands of a clock. Such sensationi. 
are similar to those mentioned as (he warning of severe aU. 
tacks, but subjecti\-e vertigo in minor seizures seldom proceed!' 
to the degree of actual rotation, as it often does before seveiV 
attacks. Such rotation is the prelude to more enei^etiw 
cerebral discharges. (Iccasionally, however, there is mn[ 
actual movement of turning. Such vertigo always involve!,, 
of necessity, an impairment of the correct perception of the 
relation of tiie individual to the environment, which is essen- 
tial to perfect consciousness. This fact seems to be in- 
tuitively recognised, so that any sense of impaired cooscioos- 
ness is apt to be described bv the patient as " giddiness," and 
the sensations thus designated are very various. Often on 
close questioning there is evidently no true vertigo,- but 
only brief obscuration of consciousness, a momentaty 
"dazed" feeling, ceasing suddenly. Hence it is necessarv 
to ascertain precisely what is meant by the word when it 
is used to describe the sensation. 

There is often a remembered sensation of a peculiar mental 
state. One that is verj- common is a sudden feeling o( 
"strangeness." The jMitient may be in a familiar room, but 
it suddenly seems unfamiliar, or picturr-s on the walls may 
seem in some way different. Even when well detined. this 
momentarv " sensation " is often unmentioned until asked 
for, either because so brief in duratioii, or all* beokiae it has- 
occurred for so long i 
accustomed tn it, that ikA 

A sudden I'rief emo* «et««w fm- 
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ture of such attacks, usually a sudden sense of fear. It may 
precede loss of consciousness, or seem to coustittite the whole 
niomentan' seizure. Sometimes there is an imaginary cause 
of the fear, which the patient remembers afterwards, and is 
more likely the result of the emotion than its cause. In 
one patient the sudden fear was always accompanied by the 
idea that a man was running after her. She lost conscious- 
ness for a moment, and then was better. She always re- 
membered the illusion afterwards, and recognised its 
character, but at the uioment of its Bulwequeiit recurrence 
it seemed as real as at first. Such a sense of fear may be 
translated into motion to escape. A girl, subject to similar 
minor attacks, was speaking to mo quite properly, when she 
suddenly gave a slight frightened scream, and ran down the 
ward of the hospital. Then she stopped and came back in 
a natural way, having no memorj* of what had occurred. 
The sensation of fear, as a feature of minor attacks, is an 
illustration of what may be regarded as the fundamental 
" emotion," aptly so termed, having as its effect an attempt to 
escape from danger, — the essential condition for the BUrvival 
of all those whose reliance is on agility rather than 
strength. 

Another mental state that is often described in these at- 
tacks is a curious "dreamy" state, deliberate to the patient, 
although the attack may be very brief to an observer. It is 
often a pleasant sensation, very seldom definitely disagreeable. 
Its most frequent form is a sense of reminiscence. It seems 
to the patient that what is being dona, or is around, had been 
done, or met with, long ago and long forgotten. It is often 
strangely vivid. Less commonly there is an opposite feeling, 
that what is being done, and is really quite familiar, has never 
been done before. Occasionally the sensation is described 
as the recognition in a dream of some preceding dream, 
actual or fancied. During the dreams of health a like sen- 
sation is sometimes experienced, an incident of a past dream 
seems to return, and, apparently through its repetition, can 
be afterwards recalled. 

Such a seemingly deliberate mental process ia frequently 
described as a "dreamy" state. It is sometimes associated 
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with some special sense aura, and its ocrasJonal association^ 
with smacking of the lips, aa if from a sensation of taste 
seldom remembered, has been the subject of particular t" 
cussion I>v Hughlings Jackson.* The association has b 
met with in cases of organic disease, especially in the region 
of the uncinate gjTus, in which there is much evidence to 
localise the sense of smell. 

Special Sensations. — Impressions related to the special 
senses are common in minor attacks. A'isiial sensations are 
especially frequent; the niomentarj' appearance of stars, or 
a flash of light, sometimes coloured, is common. Large 
liiminous balls, apparently coming nearer, often described as 
the aura of severe fits, are hardly ever met with in the slight 
seizures. Sudden darkness, or dimness of sight, is more 
common, and is often followed by a moment's definite uncon- 
sciousness. The scanty evidence organic disease affords re- 
garding the seat of the discharge in such cases, points to the 
posterior region of the cortex. 

Auditorj" sensations are also frequent, whether or not they 
constitute the warnings of the severe attacks of the same 
patient. There is for a moment some sound referred to 
the ears or to the head, either a hissing or a booming sound, 
or a more elaborate sensation, as of bells. The sensation mav 
be followed by brief loss of consciousness, or be attended by 
only obscuration. Especially common is a sense of coinci- 
dent deafness, passing off with or soon after the sound. It 
IS sometimes a conscious inability to discern the nature of a 
sound which is distinctly heard, or is a sense that the sounds 
are far away. The sound heard is sometimes a distinct musi- 
cal note, and im attack may be induced bv the vibrations of 
the same note. In one case, in which a subjective low note 
attended the onset of both severe and slight attacks, the 
latf*r (the subjective sound with obscuration of conscious- 
ness) could always be induced by listening to the lower " A " 
" See e»peci«lly ■ Brain,' p«rt Ixxiviii, 1B99, p. 534. hj Haglilin^i J.cliwn 
and Purves Slew«rt, in wLlcli will be foand reference! to atveral previooi papen 
on tha aubjcct by Haghlingi Jocltion, all well wortbj of cuctui siudv. Dr. 
Jackion propoKi for tlie attsckl, witb ■ymptomi ot the perception of « flavour, 
the name "nncinate cauTuliioni;" but we are only jnrtifled in nferring the 
proeeM to thi» region when Hint >« eTid«aca of a definite olfietorj lenration. 
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of the open iliapason of the pedal of aa organ, one of the 
low not«s of which the vibrations can be felt as well as 
heard. So other not* had the same effect. In almost all 
canes the sound which attends the slight attacks is of low 
elaboration — hissing, booming, or a musical note, and is 
usually referred to the head, or to the exterior, verj- seldom 
to the ear itself, as in ordinary tinnitus. More coniples 
aenaationa of hearing only prelude severe attacks, and are 
very rare. Dimness of sight may be attended by correspond- 
ing failure of hearing; when objects seem small and far 
away sounds may seem faint and distant. 

Gustatory and Olfactory Sensations. — Pure sensations of 
taste are hardly ever met with. Tbose which are so de- 
scribed are always of " flavour," that is, an olfactory sen- 
sation combined with some sensation of taste. These are 
always distinguished by patients from pure olfactory sen- 
sations. The latt«r, as is well known, are due to that 
which enters the nose by the anterior nares; "flavours" 
arc due to olfactory stimulation through the posterior 
narea, almost always combined with some true sensation 
of taste. Simple loss of smell abolishes all perception 
of flavours. This constant discrimination in epilepsy indi- 
cates that there is a central distinction of the two forms of 
olfactory sttmidation maintained in the discharges of epi 
lejisy. I have no note of any case in which a simple wensa- 
tion of sweetness, aoiirness, or bitterness was ilescribed. 
When a flavour has been mentioned (called a "taste") it 
has usually been unpleasant. The sensation is sometimes 
attended by the smacking of the lips before mentioned, of 
which the patient is unconscious. But smacking of the lips 
is much more common ajiart from, anv I'emembered sensations 
of taste, and frequently occurs in association with the peculiar 
"dreamy" mental state which has been already referred to. 
In one case in which a dreamy state, distinctly pleasant, was 
remembered, there w;is always the action of upitting; but of 
this, or of any sensation of "taste," the patient was always 
unaware. The dreamy state evidently precedes complete loss 
of consciousness in many cases. 

Olfactory sensations, purely such, are not common. A 
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brief sense of an odour may be followed by a moment's 
of coDBciouaneBs, or more often by merely mental confusion, 
and then tbe attack is over. The smell is generally unplea- 
aant in character, as before severe attacks, aad is often 
compared to some decomposing or ofi'ensive substance. In 
one case, clearly epileptic, it was com.pared to the odour of 
bad meat burning, but it was found that such destruction 
of putrid meat was part of the patient's occupation. It is 
often likened to the smell of bad drains. Tery rarely it ia 
described as agreeable, and in such cases it is usually asso- 
ciated with other special sensation. An instance of this 
is the elaborate and complex special sense aura described 
on p. 78. 

General and Trunk Sensations. — Some form of somatic 
sensation is a not uncomjuon accompaniment of minor at- 
tacks, but the varieties of this are extremely numerous. An 
epigastric aura is much less common than before sevei'e fits. 
A sudden "rushing" sensation is sometimes described, 
passing from all parts up to the head ; it is often spoken of us 
a " rush of blood ' to the head, but is evidently a mere sen.sa- 
tion without vascular disturbance; when it reaches tbe head 
there is a moment's loss or obscuration of consciousness. 
Sometimes an ascending sensation is referred to tbe back 
only. Other occasional sensations are palpitation and car- 
diac disti-Gss, or a sense of constriction at the throat. In 
one case a feeling of intense weight at tbe cardiac region 
seemed to pass upward, and wiis followed by a sense of misery 
in consequence of having done something wrong, ceasing 
quite suddenly. General tingling or throbbing is sometimes 
described. But the extreme variety of such sensations 
baffles even enumeration. 

Sudden starts or jerks constitute a not uncommon form 
of jielit mal. They may be attended by loss of con- 
sciousness, but sometimes the start occurs without its im- 
pairment. I''or instance, one patient who had occasional 
epileptic fits was liable to these starts every morning, soon 
after getting up. Both arms jerked suddenly, and apparently 
the legs also, since, if she were standing at tlie time, 
she would fall. Occasionally suck a start will throw the 
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patient forward an the knees. Tliese starts are especially 
eommon before and after severe attacks. The start may be 
followed by transient mental dulness, though there is no 
actual losM of consciousness, as in one patient whose major 
attacks were severe, and who had minor attacks, one of which 
I witnessed. She gave a sudden start, put her hand to her 
head as if in pain, seemed to have a difficult;- in speaking for 
a moment, and then was better. There did not appear to be 
a moment of actual unconsciousness. That such starts mav 
be truly epileptic is also shown by the fact that veiy brief 
tonic spasm may commence by a sudden start — backwards in 
one patient, who almost instantly began to fidget in automatic 
action, taking off rings, undoing clothes, &c,, and did so 
for ten minutes — the whole being a blank to memoiy after- 
wards. Such starts have no connection with those which 
occui' in fairly normal persons during the process of going to 
sleej). 

Closely allied to the sta.i'ts is a sudden backward movement. 
Une patient, a girl, had had for fifteen yeai-s many attacks 
every day, in which she suddenly took a step or two backward, 
looking strange for a moment, and immediately was well. 
She never fell unless there was some object behind her to 
trip her up. There waa complete uncousciousuess for the 
moment. She was never aware of the attack, except by find- 
ing that persons near were looking at her in astonishment. 
I witnessed many of these seizures, and could never discern 
the slightest change of colour in the face, which was fairly 
ruddy. Another patient, in the minor attacks, always sud- 
denly went back, although his face was drawn slightly to the 
right; consciousness was lost for a moment, and then he was 
better. Allied to starts is u sudden brief loss of power in 
the legs, which also may cause a tall. 

Urine may be passed in minor attacks of any character ia 
which there is loss of consciousness, but micturition is far less 
common than in the major fits. It is more frequent in sleep- 
attacks than in those that occur in the day. As already men- 
tioned, urine may sometimes be passed when the patient ia 
not completely unconscious, aa in one jiatlent whose minor 
attacks coii-sis'ted in sudden giddiness (iibjectfi going to the 
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left), anil a feeling of fear. She always passed urine in the 
attack, and knew when she did so. but could not prevent it. 
Sometimes it occurs when the uueonsctousness is so brief as 
to elude the obBervatiou of the patient or of those about him. 

In the cases of organic epilepsy, in which the fits begin 
locally in one limb, the minor attacks usually consist solely 
in the spasm, or sensation, with which the major attacks com- 
mence. When limited to the limb there is seldom loss of 
consciousness. Sometimes there is local sjiasm of tliis kind 
in cases in which the severer fits are so rapid in their de- 
velopment that the convulsion is apparently at once universal, 
and loss of consciousness is so early that there is no warning. 
But one patient, for instance, who had such severe epileptic 
fits, had also slight attacks in which, as in one that I wit- 
nessed, she suddenly began looking round and mumbling, 
without the least change of colour, then lay back in the chair 
in which she was sitting: the right arm was stretched out, 
ihen U'came stiff, with the tingers flexed; respiration was 
difficult for a moment, and the pupils became larger. Then 
the attack was over; but she seemed stupid, and could not 
be made to speak for a few minutes. 

In some of these oases the spasm may be variable in its 
seat. A man had at first very slight attacks, consisting of 
sudden rigidity of some part of his body, rendering it 
immoveable, sometimes one limb, sometimes the jaw, and 
each lasting, he conjectured, five or ton minutes. He had 
also other minor attacks characterised by "'diMiness.'' He 
subsequently became subject to severe general convulsions. 

Another form of minor attack, in patients whose severer 
fits begin unilaterally (especially those who suffer from 
" oi^anic epilepsy," the result of on old organic lesion of the 
brain), consists in sudden weakness of the limb in which the 
severer attacks commence. For example, u patient who was 
liable to sewre left-sided fits prrceded by a thnwl aura, ha.1 
also minor atlst^ks which consisted in suddrn p-ddin**' Bn<l 
inability to move '' 

patient, a man 

bad 9«fferv>l for :i •' 

the right side .d ih.- f '"'^x 
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coDHciousni'Ms was lout, and the rigkt arm and leg were coo- 
Tulsed, and afterwards the left limbs. For a day or two 
after each tit liis speech was altered, and the right ami 
and leg were weak. He had also minor attacks which 
commenced by a noise in the throat, and consisted 
in inability to speak and inability to move the right 
arm and leg, there being no convi,ilsion. These cases 
have been already alluded to on account of the evi- 
dence they afford that weakness associated with epileptoid 
Mizures may in minor attacks be due to inhibition of the 
centres which are discharged in severer attacks. This is 
also seen in patients whose primary disease is in the speech 
region of the cortex. Attacks may ensue in which brief 
unconsciousness is followed by loss of speech, sometimes for 
hours, passing off with misiise of words. 

In many of the cases in which the slight attacks are 
attended by a definite and uniform sensation, the severe fits 
occur without warning. This is especially the case when the 
minor fits consist of vertigo only. When the severe attacks 
are attended by a definite aura, this, as already stated, may or 
may not correspond to the sensation which attends the minor 
attacks. For instance, one patient whose severe attacks 
began with a sensation in the eyeballs as if they were being 
pushed back into the bead, and rotation of the head to the 
tight, had minor attacks consisting in a sudden sensation of 
sparks before the eyes. Another patient, whose minor 
attacks consisted in a " sudden smell like sulphur which 
seemed to stir up from the pit of the stomach," had also 
severe attacks, of which the warning was a sudden sound. 
Another patient, whose jnajor attacks were preceded by a 
sensation of "crawling" on the soles of the feet, which 
passed up to her head, bad also minor attacks which consisted 
in a sudden sense of extreme fear. 

It is, however, much more common, when the major 
attacks are preceded by a definite warning, for the slight fits 
to be preceded by, or to consist of, the same sensation. This 
may be combined with some other warning. A patient 
whose severe attacks were preceded by a sense of alarm had 
■lighter attacks conHJsting of alarm combined with giddiness. 
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Huck sensoiv syin|>tums may occur, tu judge from the 
olijcctive symptoms that are jiresented, and j-pt leave no trace 
which permit** their subsequent "recollection." The smack- 
ing of the lips, which is so common, probably results from an 
un remembered sensation of taste. One patient who had suf- 
fered from attacks of momentaiy cardiac pain and faintness, 
liad afterwards seizures in which her hand was ]iut on the 
epigastrium with a scream of suffering, but no sensation 
was afterwards lemembered. 

The sensations which attend the minor attacks may vary 
in the same patient at different times. A girl whose severe 
Jits commenced by a burning sensation at the epigastrium 
and sense of choking, and were distinctly epileptic, attended 
by tongue-biting, had slighter seizures, which consisted at 
Hi-st in a burning pain at the epigastrium and lower part of 
the sternum, lasting a few minutes and followed by sickness, 
liut at a subsequent period they consisted in transient loss of 
sight, followed, as sight was returning, by dazzling sparks of 
colour, especially red. Another patient would have attacks 
of momentary weakness, sometimes with, sometimes without, 
an auditory sensation. In one, loss of consciousness some- 
times occurred alone, sometimes preceded by a "rush to the 
bead." in each case followed by automatic action. In a 
third there was, at diiferent times, a sense of strangeness, 
momentary vertigo, sudden loss of sight, star-like lights. In 
a fourth, giddiness, a sense of strangeness, alternated with 
an epigastric sensation rising to the throat. Examples of 
eueh variation might be multiplied indefinitely. 

Co.sDiTioss .AFTKU MixuH Attack.s.— In many eases 
consciousness is obscured for a few minutes after a minor 
fit ; the patient remains " dazed " and stupid, answering 
questions with difficulty, and sometimes going to sleep. In 
other cases the patient, during this stage, performs some 
actions automatically, or passes into a condition of bysteroid 
convulsion, sonietinies with maniacal violence. These post- 
fijiileptic phenomena may, as already stated, occur after 
moderately severe fita, but are more common the slighter the 
attack, the more severe oo'y ''? ''•"''P 
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Bleep. The inverse relation of automatic action 1o severity 
is sometimes to be observed in the same ])atient. Thope 
after-states are of great im])ortance, and muHt be ('onsidored 
in detail. 

Automatum, — The automatic action is oftcm regarded as 
constituting the epileptic seizure, and tlie attac^ks presenting 
this feature have, following Esquirol, been called '' masked 
epilepsy," or " epilepsia larvata " after Morel. Whether this 
mental automatism may replace and represent an epileptic 
seizure, or whether it is always a post-epileptic phenomenon, 
is a question still undecided, which will be presently con- 
sidered. 

It is certain, however, that the automatic state often suc- 
ceeds an attack, and is then essentially a post-epileptio 
phenomenon. According to an hypothesis suggested by 
Anstie ana Thompson-Dickson, and applied by Hughlin^H 
Jackson, it is the result of the exhaustion of the highent 
cerebral centres by the discharge, and the consi*quent temiMi- 
rarv loss of the control which these should exercise over com- 
plex centres functionally below them, which conseqw'ntly ai't 
in an insubordinate and automatic maniKT. 

These automatic actions are not m<'n«ly of clinical irit4'n«fit, 
but also of practical importance on account of their medico- 
legal aspect, since they are sometimes complex and have thi* 
aspect of voluntary- actions. It is, ind^^ed, often not ea^y to 
convince observers that thef»e actions are not deliljerately 
volitional and intentional, so apparently conscious are ih*: 
patients: but consciou^nfff^s is in :in abnormal >»tat<«, for th<^ 
memorv often retains no recollection of th*fMf arrtionn. It \% 

m 

evident that they develop during the htage of felow n<'Overy 
<rf consciousness. SometLmes, indeed, tlj^re is a feiidd^-n jier- 
fect return of the normal stat^, but more oft^-n th^re is a 
gradual recovery- of j>ercepl:on of «surioijndinjr% and of th« 
chancter of sensory impre«ion«. The pati'-nt may not knov 
where he is, may a^^k some strange qu^-i^tion, or lejM-at tmn 
that is aaked him. and slowly become wf]]. 

Im the simplest form, a pat;*'nt. aft^r an atta/k. may 
doll and stupid for a mom^-nt. yuf^-^^l to i/^-Htjrm 
uspposit^ action — sometime^ fcudd^-nly, a% if under t^*- 
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influence of emotion, Bometimes deliberately — in a dreamy 
manner. A very common form of deliberate action ia that 
of undressing, and it occasionally has serious practical 
inconveniences. The act of undressing ia perhaps the 
M'sult of a sensation of illness which suggests going to 
lied. In one case it accompanied a fall in the pulse-rate 
from 80 to 36, a symptom which may have been due to a 
cerebral state causing a sense of illuess. Another occasional 
action which may be the result of the same suggestion, is an 
attempt to walk up a flight of stairs which the patient thinks 
IS before him. Thus one man, who had his fit in a kitchen, 
thought that the shelves of a dresser were stairs, anil tried to 
walk up them. Another patient had a slight fit at dinner, 
and immediately stepped on to the table and made movements 
as if going upstairs. TTsually, as in this instance, the action 
is a simple and a natural one, only rendered equivocal by 
the surrounding circumstances. Circumstances may, indeed, 
render the automatic action still more awkward. A man of 
23, with heredity and infantile convulsions, had epileptic 
fitSi alight usually, but sometimes severe, since the age of ten. 
Th« slight attacks were characterised by brief loss of con- 
(rkmsaess, with slight deviation of the head, and pallor of 
tte ttce. When it^ colour returned he began speaking in- 
lakcimtlr- beginning one sentence, finishing it with another, 
^d tkMl* »-OuId undress himself, letting hia trousers down. 
■vvM » Iwwher of music, and the equivocal character of his 
lac wtion when teaching a young lady compelled 
*iw up his profession. Another similar action ia to 
■T A* iiockft any object that he may he near, irre- 
^ ite owttcrship. A young man who presented this 
,,^-M^M ««* • drnpeV's assistant. He had minor attacks 
''^|'|T^,,'ji^,.t ^Ij- ill brief loss of consciousness, preceded 
^^^ ttm^wr •W*-" "nasty- indescribable smell in liis 
/TT^^ , ^uTi of combination of smell and taste." 
'**_^^.i_, ^„ i»*i«to»tly found in his pocket any object 
,,,»: hiw when the attack came on, such as 
,.,„ jt4., 'i'hts patient had always a sensa- 
ni« milack!', and he occasionally only dia- 
t«t * «fi«ure by finding, to his sui-prise. 
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that he was cuttiup bread and butter and eating it a.s fast as 
he could. It is a not uiieommou thing for patients in the 
hospital, after slight attacks, during the automatic state, to 
go to other patients' lockers, take things out, and ptit them 
in their own pockets. One woman whose general conduct 
suggested no suspicion of dishonesty, after an attack went 
to the locker of another patient, took out a purse, and 
[wcketed it. 

Automatism follows even the slightest attacks if these are 
definite in character. In one, seen by me, there was a 
moment's headache, tlie patient turned round twice, took ujj 
a book and put it in his locker; then he rubbed his eyes 
and realised that something had happened, but remembered 
no particulars. 

Occasionally the actions performed are extremely complex. 
I have known, for instance, a carman, after an attack, to 
drive throiigh the most crowded parts of London for an hour 
without an accident, and retain no recollection of it after- 
wards. I have even heard {from Dr. Radcliffe) of a young 
lady playing, during this state, the most difficult music 
without mistake. Trousseau relates the case of an architect 
who, when seized on a scaffold, would run quickly from plank 
to plank for a few seconds, shouting out his own name. He 
never fell. The state is no doubt closely allied to the con- 
dition in somnambulism, in which the pi-ecision of muscular 
action is well known. 

Emotioiiiil Aulomntism .—Sudden automatic action after a 
fit is often distinctly associated with an emotional state. 
Occasionallv this is intense, and may be manifested by vio- 
lence. It is probable that most cases of epileptic mania are 
really examples of poet-epileptic automatism. Even the 
irrelevant answers to questions during the few minutes after 
a slight minor attack are often uttered in such an insolent 
and aggressive manner as to suggest some act of violence. A 
patient liable to minor attacks, stood still in one while cross- 
ing a crowded street; a paaser-by took him by the arm and 
led him to the safer pavement. The helper then was 
astonished to receive a severe blow from the person he 
had helped, who looked at him with indignation and anger. 



144 



SYMPTOMS, 



Another patient. inimetliat*?ly after an attack, stiuck a friend 
"rlio was walking with hira a violent blow on the face, 
uiataking liim for another person, and was in consequence 
taken to a police station uniler the suspicion of being drunk, 
ttne woman, immediately after » fit, threw her baby down- 
stairs. Without doubt, many crimes have been committed 
in this state. The possible relation of criminal actions to 
epilepsy has formed a medico-legal question at manv criminal 
trials. " 

The emotion displayed is sometimes of a more cheerful 
character. One patient always laughed and sang for a few 
minutes after every attack of fnlil mid, and in another, a 
girl of twenty, each slight seizure was followed by an impulse 
to kiss.; she would thus salute every ]>erson near her, irre- 
spective of sex, and even seiKC her pillow and kiss it most 
affectionately. 

In some cases there is considerable uniformitv in the 
chai-acter of the actions which are performed in this post- 
epileptic stale. A woman, for instance, aged 45, had 
been the subject of epilepsy since six years old : severe 
attacks, with tongue-biting, occurred everj- few months, and 
slight attacks, consisting of the epigastric sensation and loss 
of consciousness, much moi-e fi-equently. From the first. 
after both kinds of fits, she commonlv tore her hair. When 
quite a little girl she was once found unconscious in a voom 
by herself, and had torn a (]uantitv of hair out of her head. 

It has been already mentioned that automatic action some- 
times occurs at the apparent onset of the attack. A patient 
may fumble with the bands, or perform some more definite 
iiction, without ai»y preceding loss of consciousness, so far 
as can be discerned. 

Pnnf-Ejiilfjifir IlijxUr'ia. — Instead of presenting automatic 
action of the character describeil. some patients pass, on the I 
ressation of an epileptic fit, into a state of hysteroid coa- J 
vulsion. This sequel is met with only in patients who are ot I 
the age at which h\*steria is common — namely, under tliirtj- J 
five : and although coiiinion iu Iwth boys and girls, it is ca-nl 
jiaralively rare in young jswr in yovv.-^ 

women. Some patients a' ^^^^^^^^^^^^^^^-■- '^ 1 * ^^ 
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others never do. Hence it is evidently the result of two 
causes. The first is the preceding cerebral "dischargee," 
leading to insubordinate action of the lower centres, perhaps 
in consequence of the mere loss of control of the highest. 
Secondly, it ia the result of some functional state of the 
brain, such as leads to the manifestations of hysteria, 
apart from epilepsy. It is the possession of this special in- 
stability which leads to the occurrence of the hvateroid con- 
vulsion under the circumstances. Other ])atients, without 
this special predisposition, have quite similar attacks, but 
without any hysteroid sequelie. In some of the patients who 
present these symptoms there are, at other times, various 
manifestations of the hysterical temperament : in others these 
are absent, except after the epileptic seizures. In the latter 
the hysterical condition is apparently not sufficiently de- 
veloped to lead to independent symptoms, althougb it mani- 
fests itself during the morbid stage immediately after an epi- 
leptic fit. Hence we must regard the patients who present this 
sequel as really the subjects of both epilepsy and hysteria. 
Some of them have only attacks of petU mal, and in such 
cases it may be extremely difficult to say whether the 
hysteroid attack is simple, exists alone, or whether it is pre- 
ceded by an attack of minor epilepsy, and is really a post- 
epileptic phenomenon. On the other hand it is verj- common 
for these post-epileptic hysteroid con\-ulsions to be mistaken 
for major epileptic seizures. Patients are often said to have 
frequent attacks of petit mal, and occasionally severe fits, or 
to have been liable to slight attacks for months or years, and 
then to become subject to severe attacks, when the latter are 
found, on minute inquiiy or actual observation, to be merely 
hysteroid convulsion occurring after an attack of petit 
mal. 

The occurrence of such convulsion, as an occasional sequel 

to severe attacks of epilepsy, has been already mentioned. 

k Jt is, however, far more frequent after minor seizures. But 

lit will be convenient to postpone the description of these 

attacks until the character of hysteroid seizures is considered 

■ (|B£ail. 

t-epUcplie Pronation. — There is one post- epileptic 
10 
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action ttat is of great importance on account of its danger. 
It is the tendency to turn over on to tLe face. "Wliea the 
patient is in bed, suffocation mav easily occur in this posture, 
and without doubt man;' epileptics have died from this cause. 
Some patients never present this tendency ; others always do, 
and their friends should be made aware of its dangler. The 
peril is the greater, because the action is especially common 
in nocturnal fits, minor or moderately severe, and tbe com- 
bination of the soft pillow and solitude constitutes a grave 
danger. It is increased by the fact that nocturnal fits, in 
those who are unmarried, may occur through many years un- 
suspected- I believe that it may be accepted as an axiom that 
when a person is foimd dead in bed. with the face against the 
pillow, death resulted from suffocation in the post -epileptic 
state, even though epilepsy was not known. Immediately 
after a fit, asphyxia seems to have no power to arouse the 
brain, and the stage of lethal unconsciousness seems to be at 
once attaioed. Moreover, the tendency may follow brief post- 
epileptic hysteroid convTilsion, and patients who present it 
are therefore often thought to suffer merely from hysterical 
fits. It was illustrated, only too clearly, by the case of a 
girl, aged 15. who had suffered from " fits " for a year. 
There was strong hereditary tendency. Her own father and 
brother were insane. Her mother's father and brother were 
both epileptic and insane. Her fits occurred daily, both sleep- 
ing and waking. The history of epileptoid seizures was clear, 
but after the fit was over she would turn on to her stomach 
and then hick and struggle, sometimes for hours. In the 
hospital, however, she had no distinct epileptic attacks, and 
the attendanU were inclined to regard her attacks as purely 
hysterical. She sometimes fell down on her back and lay 
quiet without change of colour, and could then be brought 
to by stopping the mouth and nose for a few seconds. In 
other attacks she would fall suddenly and then clasp her 
hands tightly, stretch herself out stiff and -work her eyes 
about,' and always turn on to her face and try to press her 
■face into the pUlow or against the floor. From this state she 
could be quickly roused by water. One night she was noticed 
to be sleeping quietly at 3 a.m. At six o'clock the r*™-* 
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went to her bed to call her, and found hep Jyin^ prone, with 
the face against the pillow, and dead. No one in the ward 

liad heard a sound. 

This case brings before us the nature of the tendency. In 
some cases there is obtrusive initial vertigo and deviation of 
the head. In these the turning over occurs immediately, 
without "purposive" movement. It may well be a resi- 
due of the unequal degree of dischai'ge in the two hemi- 
spheres which causes the initial vertigo, deviation of the 
head, and sometimes rotation of the trunk. The peraiateuce 
of the influence of this inequality is shown by the fact that 
the foot-clonus lasts longer after the fit on the side towards 
which the head turned at the onset, and it is conceivable that 
a residue of this influence may induce the turning over. The 
special and important relation to nocturnal attacks is, more- 
over, perhaps simp]y related to the horizontal ])osture. A 
child of thirteen had attacks in the day ; after deviation of the 
head and slight commencing rotation of the body, she fell 
unconscious. There wa« little visible spasm. The attack 
was soon over. But at night, when asleep, the same deviation 
of the head passed on to rotation of the body, so that the 
slight attack occurred with the face against the pillow. Here 
it was clearly not post-epileptic, but the result of the initial 
process of the fit. The turning over occurs in the horizontal 
posture only because the process produces a fall in a patient 
who is standing or sitting. 

When this is manifested as part of the hysteroid automa- 
tism it is still possible that a remaining influence of the 
initial vertigo, using the word in its widest sense, may be the 
determining cause of the movement. It is seldom, if ever, 
met with when the post-epileptic hysteroid convulsion is of 
long duration and intense degree, — seldom, that ia, when it 
is such as might be conceived to obliterate all effects of the 
epileptic discharge. 

MENTAL DISTCRBAKCB IN EPILEPTICS. 

Paro^n/srrud Mental Disturbance; Epileptic Mania. — The 
subjects of epilepsy sometimes, but i-arely, present sudden 
paroxysmal outbursts of mental derangement, often with 
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violence, and a tendencj' to injure others. The mamat 
attack is osoallr brief, often lasting for a few minutes only^^l 
itometiihes for an hour or tjro. It was formerly thought tlut^ J 
snch outbursts represented and constituted an attack of epi- ^ 
lepsy. In the majoritj' of oases, however, it is certain that, ' 
as Hughlings Jackson maintains,* the mental dei'angement 
is the sequel to a lit. and is really a form of the automatic 
action whicU may succeed an attack, sometimes severe, much 
more commonly slight. 

If the preceding minor attack is very slight, it may 
readily be overlooked, and hence the psrchical disturbance be 
regarded as primary. Whether this is true of all instances 
of maniacal outbursts in connection with epilepsy is doubt- 
ful. In rare cases (as Esquirol and other good observers 
have pointed out! an act of violence precedes a fit. We have 
seen, in the account of modes of onset, that the aura of an 
attack may sometimes consist in a complex or co-ordinated 
mental process, or a visual idea. There is nothing incon- 
sistent with ascertained facts in a sudden act of violence as 
the result of the initial discharge. One of my patients always 
hopped round the room before he fell in a fit. Cases in which 
a patient suddenly runs, or turns round and walks backwards, 
before a fit, have been mentioned, and a similar cerebi-al pro- 
cess to that which caosea such a proceeding may declare 
itself by an act of violence. It seems thus possible that a 
maniacal outburst may be the only effect of a "discharge," 
may alone constitute an attack. Such cases are certainly 
rare, but it is doubtful whether we are justified in denying 
their occurrence. 

Occasionally, after a tit. or, more frequently, after a series 
of fits, an attack of mental disturbance may come on which 
lasts for sevei-al days. It may be simply a demented state, 
m there may be hallucinations, with irritability and even 
violence. This state sometimes comes on in an epileptic 
patient without immediate association with attacks, which 
indeed are often absent during the period of temporary 
mental aberration- There is more tendency to an attack of 
positive insanity in proportion to the amount of psychical 
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disturbance associated with the attacks. It sliotild also be 
noted that, apart fi'om such considerable dei'angement, it is 
not uncommon for a patient's mental state to be worse, and 
his temper more irritable, when severe fits are arrested, and 
tiiis apart from the occurrence of slighter seizures. 

Inttr paroxysmal Mental State. — The mental state of epi- 
leptics, as is well known, frequently presents deterioration, 
and this constitutes one of the consequences of the disease 
which is much dreaded, and is often most serious. In its 
slighter form there is merely defective memory, especially 
for recent acquisitions. In more severe degree there is 
greater imperfection of intellectual power, weakened capacitj' 
for attention, and often defective moral control. Mischievous 
restlessness and irritability in childhood may develop to 
vicious and even criminal tendencies in adult life. Every 
grade of intellectual defect may be met with, down to actual 
imbecility. 

The mental state must not be regarded, in all cases, as 
entirely the effect of tiie disease. It is certainly, in some, 
the expression of a cerebral imperfection of which the epi- 
lepsy is another manifestation. In such instances mental 
defect exists from the onset. In many cases, however, the 
failure must be regarded as a consequence of the disease. It 
distinctly succeeds the fits in point of- time, and may lessen 
verj' much when the fits are arrested by treatment. It is 
not surprising, therefore, that in cases in which slight 
mental defect exists before the fits commenced, this should 
be greatly intensified by the subsequent attacks. It is 
among these cases that many of the worst forms of mental 
failui'e are met with. In cases of long duration in childhood, 
and especially those that date from quite early life, the mental 
defect is often stamped upon the features; a constant frown 
gives a peculiarly ill-tempered look. 

The conditions with which the occurrence of mental defect 
is associated have been carefully compared in the cases in 
which considerable mental defect existed, and of which the 
history could be ascertained. 

It is doubtful whether sex influences its occurrence. There 

s rather greater preponderance of females tlian obtained in 
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tte wliole aeries, Lut the dLfference is scarcely aufGcient to be 
of Bignificance. A comparison of cases seems to show that 
heredity does not increase the probability of mental failure. 
' The a<je at which the disease commences has, howeTer, a 
verj' distinct influence. The tendency to mental failure 
is. as Romberg pointed out, greatest in the cases which 
commence iu childhood, under ten years, and is much less 
iu those which commence between twenty and thirtj'. It 
is also greater in early than later childhood, the first 
five years yielding no less than 39 per cent, of these cases, 
and only 18 per cent, of the whole series. This, doubtless, 
depends upon two causes. During early life the brain suffers 
in great degree from any unfavouriible influences ; and 
secondly, many children with cerebi-al defect, congenital, or 
the result of damage during birth, become epileptic during 
the first five years of life. Repeated severe fits in a child, if 
long continued, sometimes seem, by their influence on the 
development of the brain, to induce a state of imbecility 
which may be penuanent. Mental failure ia, however, occa- | 
sionally met with in cases of epilepsy which commence during ' 
the second half of life, and the two are then common reaulta ' 
of a degenerative tendency. 

The duration, of the disease has also a distinct influence 
on the occurrence of -mental failure. The disease had ex- 
isted for many v^ai's in a larger proportion of the cases 
which presented mental failure when they came under obser- 
vation, than of those which presented no conspicuous failure. 
l.tf the cases with mental failure nearly three quarters had 
lasted more than four years, while less than half the cases 
without mental failure were of this duration. Kevertlieleas, 
cases of ver^- long duration are much more common without 
than with mental defect. Thus no case with considerable 
mental defect had lasted for more than twenty-one years, 
while the series of cases without mental change included 
many of longer duration than twenty-one years, and some 
of longer duration than thirty years; in one the disease had 
existed for fifty-four years. The reason for this probably 
is that the cases of very long duration with much mental 
change usually find their way into asylums. 
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The long duration of some of the eases without mental 
defect illustrates the fact, that the intellectual change is not 
a simple effect of the duration of the disease, which is one, 
but not the only, aud pi-obablj- not the chief, factor in its 
causation. 

Fftqutncy of Attacks. — -An examination of the frequency 
of attacks shows that it cannot be regarded as possessing a 
considerable influence. The chief difference is the compara- 
tive rarity of long intei-vals in cases with mental failure. 
In only one of the cases did the interval between the fits 
exceed two months, whereas iu the series without mental 
defect this interval was often exceeded. The average inter- 
val in the latter series {without mental failui'e) was twenty- 
six days, whereas in the cases with mental defect it was 
only fifteen days. But the fact that in the two series the 
proportion of cases in which the intervals were very short 
is nearly the same, shows that mere frequency of attack 
can scarcely be regarded, by itself, as a cause of mental 
failure. 

The influence of form of attack on mental failure is a 
subject on which great diversity of opinion exists. Most 
authorities are of opinion that minor attacks, in which 
there is loss of consciousness and little more, exert a more 
prejudicial influence than the severe fits. It is certain that 
the gravest forms of mental defect are sometimes met with 
in cases in which there, are only minor attacks, but they alfo 
occur iu cases in which the attacks are severe and petit fiial is 
absent. On the other hand, that minor fits, even when fre- 
quent and occurring for a long period, do not necessarily 
cause mental failure, is certain. One of ray patients, a girl 
of twenb;--five, had suffered for twenty years from petit ma/, 
with complete loss of consciousness; thirty to forty attacks 
occurred daily, and yet there was no defect of mental power 
— not even of memori". In another case, with strong in- 
heritance, forty minor attacks occurred daily, consisting of 
fixation of the eyes and momentary loss of consciousness, but 
there was no mental failure. In another the state of mind 
was quite normal, although a dozen minor aeizm-es had 
occiuTed daily for four yeaia. Hence it would seem that no 
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necessary, and perhaps no considerable, influence is eserta 
by mere form of attack, so far as the distinction between 
slight and severe tits is concerned, or even by fi'cqnency con- 
sidered alone. That there are varieties of these two forms 
which exert a more prejudicial influence than others, is 
highly probable, but evidence of their character is not yet 
forthcoming. 

The conclusion from these considerations is that mental 
failure is determined less by single conditions than by their 
combinations, and that it is probable that a more potent 
cause than the attacks themselves consists in a predisposition 
to suiter under their influence — a predisposition which is 
related to the ultimate causes of the disease rather than to 
its developed characters. Of the latter, early age at com- 
mencement, long duration of the disease, and frequency of 
attack are more influential than the ses of the sufferer, the 
existence of heredity, or even the character of the attacks, so 
far as concerns the mere distinction between major and 
minor fits. 

In many cases of senile epilepsy, in which the malady is 
an expression of degenerative changes in the brain, mental 
change may be another result, depression, loss of memory, 
hallucinations, or delusions, which are usually lasting. 



GEXEHAL IIE-ILTH OF EPILEPTICS. 

So far as can be ascertained, many epileptic patients are 
in perfect and even robust health. The various organic 
functions, in the intervals of the paroxysms, are normal. 
More frequently, however, the general health exhibits some 
imperfection. The digestive organs are often deranged, the 
bowels are constipated, flatulence is troublesome, the appetite 
bad, and the tongue is furred. In some patients there is a 
voracious appetite, especially after attacks. Often the dis- 
turbance is increased by the long-continued administration of 
bromides. The circulation is feeble, the pulse small, unduly 
frequent, and veri,- often slightly irregular. The heart's 
action is excited, and slight dilatation of the left ventricle 
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can frequently be recognised. "Jfervous itrine," pale and 
of low specific gravity, is frequently passed. The con- 
stitution of tlie urine is usually normal. Tlie transient 
passage of albumen or sugar, after an attack, is so rare as 
not to deserve mention. 



CHAPTER V 
ORGANIC EPILEPSY 

Many organic diseases of tlie brain not only cause con- 
vulsions during their active stage, but, wben their active 
stage is over, are followed by epileptiform attacks which may 
recur for many years, sometimes during the whole of life. 
They are usually partial and local in commencement, but may 
be general when severe, and often resemble idiopathic epi- 
lepsy in another feature — ^the occurrence after a time of minor 
attacks identical with those that attend the latter disease. 
Such convulsions, for instance, are not uncommon as a 
sequel to hemiplegia at any period of life, especially when the 
seat of the disease is in the cerebral cortex. In many cases 
of the same class the initial palsy is inconspicuous or absent, 
although the circumstances of the onset and the character of 
the convulsions make it certain that they are due to organic 
disease. These cases are of considerable practical import- 
ance ; the tendency to discharge is established by repetition. 
The ultimate course of the disease resembles that of idio- 
pathic epilepsy, and these cases must be included in any 
survey of the malady. Many features of local onset de- 
scribed in the foregoing pages are ascertained from cases 
probably or certainly of this class. 

Etiology. — Hemiplegia, occurring at any period of life, 
may be followed by recurring convulsions ; but this sequel 
is far more frequent in the cases in which the onset of the 
paralysis is during childhood, than in the cases of hemiplegia 
in adult life. 

In two thirds of the cases the hemiplegia came on under five 
years of age. In nearly half the cases the onset was before 
the end of the second year. It seldom actually dates from 
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birtli. At all periods of adult life, however, a cerebral 
lesion may occur which has convulsions for its sequel. 
Females suffer from post-hemiplegic epilepsy more frequently 
than males, but this depends especially on the larger number 
of girls than boys who become affected imder five years, the 
former being nearly twice as numerous as the latter. In the 
email number of cases in which the hemiplegia comes on 
after twenty, males preponderate. 

It is more common for the hemiplegia, in these cases, to 
be on the left side than on the right, but this statement is 
only true of the cases in which the affection comes on in 
early childhood. 

The cause of hemiplegia in these cases can only be inferred 
from the conditions of its onset. In young children sudden 
hemiplegia may be the result of spontaneous thrombosis in a 
cerebral vessel. There is also evidence that it may result 
from local in£ammation of the grey matter, analogous to 
that which, in the spinal cord, causes the common " infantile 
paralysis." In many cases no exciting cause can be ascer- 
tained. In a few the onset is during an acute illness — 
during measles, during convalescence from scarlet fever, 
during mumps, in the siibjects of inherited syphilis, — in 
many cases a fall on the head is the apparent cause. The 
history of many of the cases which occuiTed after childhood 
points to a local lesion. Some are the subjects of constitu- 
tional s^-philis, in others there is heart disease or the onset 
was during rheumatic fever. Thus in many cases there was 
reason to believe that the lesion was due tovaseular obstruction. 
The same opinion has been expressed by Hughlings Jackson.* 
It is well known that in softening from this cause the 
brain tissue adjacent to the softened area is usually damaged 
by the collateral congestion, which leads to abundant puncti- 
form extravasation : if grey matter is thus damaged, it is 
easy to understand that it may recover imperfectly, and that 
a permanent condition of instability may result. Moreover. 
thrombosis in veins (a common lesion in childhood) often 
affects the surface of the brain, where organic disease most 
frequently causes convulsions. In other cases the onset is 
■ ' Braiu,' April. 1881. p. 437. 
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dnriDg aa acuie cerebral illness, possibly meningitis. In 
Bome the initial hemiplegia occurs without assignable ex- 
citing cause during hot weather, and is commonly ascribed to 
polio-encephalitis, inilaroniation of the grey substance of the 
cortex, analogous to the polio- myelitis which causes atrophic 
spinal paralj-sis. 

In some of the cases whicli dated from birth, labour had 
been difficult, and it is probable that injurj' to the surface of 
the brain occurred during parturition. This may be an 
occasional cause of epilepsy when there is no paralysis. It 
should be suspected whenever convulsions occur during the 
first few days after birth, especially in a first child who was 
born tediously and lived with difficulty. 

In most cases no other cause for the convulsions could be 
traced than damage to the brain. In a few, however, there 
was an inherited tendency to epilepsT. Two adults were the 
subjects of lead -poisoning and albuminuria; the former is 
known to bo capable alone of causing convulsions, and may 
have produced a predi8i>osition to their occurrence. 

ST/mptom3 : Onstl. — In half the cases con^-ulsions attended 
the onset of the hemiplegia, which was, in most of these, in 
early childhood. These initial convulsions were usually 
severe and repeated (see p. 23). Sometimes two or three 
attacks occurred, involving one side, and after the last the 
child was found to be paralysed. In other cases the con- 
vulsions recurred during several days, and even a week. 

Tlie chronic convulsions which succeed the hemiplegia 
date from its onset in one half of the cases. A few days or 
weeks after the establishment of the paralysis the patient has 
another fit, soon afterwards another, and so on until the con- 
vulsive disease is established. A bright boy of two and 
a quarter had a severe attack of whooping-cough, and, 
at its worst, right-sided convulsions occurred and were 
repeated during three days with persistent loss of con- 
sciousness. When this returned he had lost his speech 
and there was complete right hemiplegia. Power re- 
turned in a few months, but a year later he could 
only say "Mother." The fits recurred every few days, 
and his aspect was that of grave mental defect. -Vn 
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extensive cortical lesion must have occurred, perhaps from 
venouB rupture during asphraial cough, damaging the 
regions concerned not only with motion, but with mental 
processes. Enduring aphasia does not result in early life 
from a lesion limited to the speech region ; it always indi- 
cates extensive mental impairment. 

In other cases there is an interval after the onset of the 
paralysis before the recurring convulsions. The patient may 
be well, except for the remains of the hemiplegia, and after a 
few months or years may become subject to fits. In about a 
sixth of the cases the interval is more than five years, and 
occasionally it is as long as fifteen or twenty years. If the 
fits do not recur within a week, there is usually an interval 
of more than a year. 

lu some of the cases in which an interval elapses, the 
recurrence of convTilsive attacks may be traced to some 
exciting cause. In one patient, for instance, the hemiplegia 
came on without apparent cause at one year old : the onset 
was attended by convulsion, but no other fits occurred until 
two, during an attack o£ whooping-cough. In another case 
the hemiplegia came on without convulsions at four months. 
but fits occurred during the first dentition, and again during 
the second dentition at seven, and after the latter they were 
permanent. Again, one patient had hemiplegia, after a fall 
on the head, at two years of age. with convulsions at the 
onset, but no other fits until seven years of age, when the 
attacks recurred after another fall on the head, and con- 
tinued until the patient came under treatment at eleven. It 
is not very rare, in cases in which the hemiplegia comes on 
during the first years of life, for the patient to be free until 
puberty, and then, at thirteen, fourteen, fifteen, or sixteen. 
the fits commence and continue. No doubt, in these cases, 
their occurrence is due to the influences whicli determine 
the frequent commencement of idiopathic epilepsy at this 
period. 

The only relation ascertainable between the occurrence 
of convulsion at the onset of the hemiplegia and the in- 
terval which elapses before subsequent fits, is that, in the 
cases in which the persistent attacks commence soon after 
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the onset, this ia accompanied Idj- cooTulsion. The con- 
verse, however, is not true. In luauy cases in which con- 
vulsion occurred at the onset, an interval of several yeara 
elapsed before the fits recurred. 

In the cases in which convulsions succeed hemiplegia 
which comes on late in life, there is rarely any long interval 
of freedom after the onset of the hemiplegia. Usually, in the 
course of a few months, or at most of a year, the recurring 
seizures commence. 

The condition of the paralysed limbs in these cases varies. 
In most cases a considerable degree of paralysis persists, 
especially in the arm. That in the face is usually slight, and 
in the tongue often absent. The leg has usually recovered 
almost completely, as is the rule in hemiplegia occurring in 
early life. The weakness in the arm is, in most cases, dis- 
tinct, and often great ; sometimes the hand remains com- 
pletely paralysed, a little power in the shoulder and elbow 
alone remaining. In other cases recoveiy is almost perfect; 
the patient may be unconscious of any persistent weakness, 
although usually slightly defective power in the arm or face 
may be found if carefully searched for. In very rare cases no 
trace can be found of any weakness, although the initial hemi- 
plegia may have been well marked, and the convulsions may 
affect that side only. Wlien the hemiplegia comes on in 
early life, the paralysed limbs are usually smaller than those 
on the other side, and smaller not only in circumference but 
in length, in consequence of a retardation in the growth of 
the bones, in which even the scapula may participate. The 
arm and leg may each be one or two inches shorter than 
that of the other side. The arm may be the seat of late 
rigidity. The hand is often affected by a condition of " mobile 
spasm," which has beeti called " post-hemiplegic chorea" 
by Weir Mitchell and Charcot — -spasm which causes slow 
spontaneous movements of the fingers and thumb, and inco- 
ordination of voluntary movement. In an account of this 
form of post-hemiplegic spasm* I have pointed out the fre- 
quency with which it is associated with convulsions, and the 
association is equally conspicuous if these cases are studied 

• 'Med,-Cbir. Tram.,' 1879. 
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from the side of epilepsy. Such spasm is found in oue 
half of the cases of post-hemiplegic epilepsy. Its character 
and degree vary. The chief feature is the tendency to spasm 
of the interossei, whereby the fingers become iiexed at the 
metacaTpo-phalangeal joints and extended at the middle and 
distal articulations. Frequently the continued extension at 
these joints leads to over-extension and subluxation, so that 
the round heads of the first phalanges project unduly on the 
palmar aspects of the fingers. This form of spasm presents 
a striking contrast to that of " late rigidity," in which the 
spasmodic contraction chiefly affects the long flexor of the 
fingers, which are thus flexed at the middle and distal joints. 
The thumb may be bent in to the paim, or pressed against 
the first finger, or over-extended. Often the wrist is strongly 
flexed by the contraction of the special carpal flexors. In 
other cases, or at other times, the wrist becomes strongly ex- 
tended. When the mobile spasm is slow, considerable, and 
spontaneous, the hand presents the condition known as 
" athetosis." In other cases the spasm may be slight and 
inconspicuous when the hand is at rest, but may be distinct 
on movement, causing a slow inco-ordination, the resxilt of 
the irregular spasm, in which the over-action of the interossei 
is often conspicuous. There may also be inco-ordination, but 
rarely spontaneous movement, at the elbow and shoulder 
joints. The muscles may be of good size, and are sometimes 
even larger than on the liealthy side, in consequence of the 
constant spasmodic exercise, and this even although the limb 
is short«r than the other. A slight tendency to similar over- 
action may sometimes be noted in the side of the face. It 
is very important to notice the side on which a slight move- 
ment ia more marked. Such over-action often corresponds 
with the side chiefly convulsed, or on which an aura is felt, 
and is then of considerable significance as a sign of organic 
disease. In the foot the over-action is also often distinct, 
causing a tendency to inversion of the foot and over-exten- 
sion of the toes. 

This mobile spasm is a frequent result of infantile hemi- 
plegia, but its association with convulsions is not confined t« 
cases of infantile onset. It was conspicuous in cases of con- 
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Tulsion in whict tlie hemiplegia came on at sevea, ten, eleven, 
twenty-one, and twenty-seven yeara, although there was no 
motile spasm in the convulsive cases in which the hemi- 
plegia came on after thirtj-. 

The association oi the two symptoms is too frequent to be 
accidental, and they aie probably the result of the same 
morbid state. In most cases of mobile spasm after hemi- 
plegia there is evidence that the lesion was vaacular obstruc- 
tion and not htemoiThage or focal inflammation of the cortex. 
Tlie damaged grey substance recovers imperfectly, and re- 
mains in a state of instability, over-acting spontaneously, 
or on the excitation of a volitional impulse. The conditions 
of onset of hemiplegia followed by convulsions always point 
to the same conclusion — that the initial lesion is cortical, 
and that the convulsions are the result of the imperfect re- 
covery of damaged grey matter in the vicinity. It is of 
interest also to note that the common posture of the hand in 
a case of poat-hemiplegic mobile spasm, pronation, strong 
flexion of the wrist, interosseal position of the fingers, is 
precisely that which ia produced by the spasm of an ordinary 
epileptic fit. 

In many of these organic cases, especially in early life, 
initial palsy is not recognised. It may readily be overlooked 
in an infant, especially when prostrate with some general 
illness. Moreover, a pai'alysing lesion destroying part of a 
motor centre is less likely to be followed by convulsion than 
one in the vicinity of the centre, which slightly damages 
its structure and deranges its functions. Initial para- 
lysis is also more likely to be overlooked when this chiefly 
involves the leg, partly because less conspiciious, but espe- 
cially because compensation by the opposite hemisphere so 
readily occurs in the case of damage to the leg centre, par- 
ticularly in early life. 

Sensation on the pai-alysed side is usually normal. In 
a few cases I have found a slight persistent defect of sensi- 
bility to touch. In no case was there any affection of the 
special senses. In rare cases, however, hysterical hemtantes- 
thesia may occur in later life, and may demonstrate its 
uatui'e by changing its side. 
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The, conimlsivt attacks vary nincb in cliaracter. In a few 
cases the conrtdsion is general front tlie first, and similar to 
the attacks in idiopathic epilepsy. In the majority of cases 
the con^ndaion hegina in, or is confined to. the paralysed side. 
But when the first fits are very severe they may he general 
in distribution, although afterwards unilateral and often 
beginning locally. In many, the convulsion affects all parts 
of the paralysed aide, and does not spread to the other ; in 
others, the unparalysed side is involved secondarily. In a 
few, only part of the paialysed side is involved, usually the 
arm, or arm and side of the face ; less commonly the con- 
vulsion is confined to the leg, 

A deliberate onset ia present in a much larger proportion 
of cases of organic epilepsy than of the idiopathic form. 
The convulsion commences in one of the paralysed limbs in 
a considerable proportion of cases, and this deliberate com- 
mencement constituted the warning in most of the cases 
in which the patient was conscious of the onset. The 
commencement ia moat frequently in the upper limb, 
especially in the hand, often by a sensation which may pass 
up the arm and down the side-. The early (recurrent) attacks 
may be so slight that their nature is not suspected, as in a 
patient in whom they consisted only of numbne.'ja of the 
thumb and forefinger, with brief powerlessness of the limb, 
for three years, and then convulsion occurred, spreading 
through the whole side. In some cases the commencement 
is by distinct spasm in the band (twitching of the fingers, 
twitching of the thumb, and closure of the hand). Muck 
less frequently the onset is I'eterred to the arm as a whole ; 
as by a sudden fiexion of the arm. 

Sometimes the commencing fit is first felt in the lower 
limb, and the initial symptoms are in the foot, usually a 
sensation in the toes, less commonly spasm. The sensation 
usually passes up the leg and side and down the arm, followed 
by spasm. In one case the warning was " pins and needles," 
felt simultaneously in both arm and leg. Commencement in 
the face is much less common. In one case it was twitching 
of the left side of the face with inability to speak. In 
another the initial symptom was rotation of the head. 

a 
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In all tlie cases commencing in this manner the con- 
vulsion was confined to, or involved first, the paralysed side ; 
in a large number the unparalyaed side escaped altogether. 
In the case in which the lit began in the face, and in one in 
which it commenced in the hand, it did not extend beyond the 
ami. 

Fits commencing in the hand or the foot appear, for some 
reason, to be much more frequent as a sequel of right than of 
left hemiplegia. On the other hand, in the cases in which 
the convulsion began in the upper part of the arm and in the 
face, the affection was almost as frequent on one side as on 
the other. 

Ocular warnings are much less common in these cases than 
in idiopathic epilepsy. In one the initial visual sensation 
was " a fire before the eyes, going to the left," and the fit was 
left-sided. In one patient there was an ocular sensation, " as 
if the eyes were riveted together," followed by right-sided 
convulsion, A vague feeling of illness, vertigo, headache, 
vomiting, and a sensation of choking, are rarer warnings. 
An epigastric aura is rather more frequent, and may occur 
in cases in which the convulsion is unilateral. In one patient 
the attacks at first commenced deliberately in the hand, but 
afterwards by the epigastric- throat aura only. 

The convulsion in these cases usually consists of both 
tonic and clonic spasm, and is of the same character as in 
ordinary epilepsy. Sometimes it is clonic only or begins by 
clonic spasm, afterwards becoming tonic. Consciousness is 
usually lost; sometimes, during a slight attack, it is un- 
affected. 

After a fit is over, the state of the patient is similar to 
that after attacks of idiopathic epilepsy, but temporary weak- 
ness, "post-epileptic paralysis," is especially common on the 
side chiefly affected. 

Minor attacks aie frequent in cases of organic epilepsy, 
and usually consist in the local symptoms, spasm, or sen- 
sation, by which a severe fit commeuces, often without 
loss of consciousness. Sometimes, instead of any spasm, an 
initial sensation in the limbs is followed by transient power- 
lessness, apparently the result of inhibition of the motor 
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centres. Xot rarely attacks of petit mat occur which are 
<|uite similar to tliose of tlie idiopathic form — sudden or 
momentary unconsciousness, a sudden start, sometimes ac- 
companied by an epigastric sensation. The convulsion tends 
to become, in the course of time, like that of idiopathic epi- 
i^psy, general, the brain being, ae it were, trained to a more 
general discharge by the repetitioa of the process. 

Hysteroid seizures are not uncommon in these patients. 
They may succeed epileptic attacks, major or minor, or may 
■occur alone. Some of the most severe hysteroid fits I have 
seen were in a girl the subject ol infantile hemiplegia, whose 
arm was permanently paralysed. The attacks come on 
without any indication of initial epileptoid seizure, and I 
have known them to continue, unless interfered with, for 
several hours— violent opisthotonos, bounding movements, 
biting, tearing of hair, &c. The same patient had also other 
hysterical manifestations, attacks of violent laryngeal spasm, 
rapid breathing, and a phantom tumour. But she had also 
severe epileptic fits beginning on the paralysed side. 

In the cases in which the hemiplegia comes on early in 
life, mental defect is very common. The development of the 
whole brain seems to be retarded by the lesion, and the 
intellectual power is permanently below par. The patients 
are often mischievous and troublesome during childhood, and 
subsequently vicious, and often immoral. 



CHAPTER VI. 

HYSTEBOID OB CO-ORDINATED CONVULSIONS.— 

HYSTEBO-EPILEPST. 

GENERAL CHARACTERS OF ATTACKS.* 

The characteristic of the convulsions which are called! 
*' hysterical," " hysteroid,"t " hystero-epileptic," or " hysteria 
major," is, as stated in the introductorj^ chapter, that the spas- 
modic movements are of a more or less co-ordinated character, 
such as may be produced by the will. Hence the spasm has 
what may be termed a " purposive aspect." Rigid fixation of 
the trunk and limbs alternates with wild movements, in which 
the limbs are thrown about; the arms strike out, the legs 
kick, the head is dashed from side to side. In the rigid 
spasm the back may be arched, even so that the patient rests- 
on the head and the heels, or the trunk may be straight, and 
the limbs extended, less commonly flexed. The tonic spasm 
may be broken by quick quivering movement, a form of 
clonic spasm, but unlike the clonic spasm which is character- 
istic of epilepsy. Sometimes the spasm is rather of the cha- 
racter of rapid, rhythmical, quasi -volitional movements than 
of true clonic character. Laryngeal spasm, in some cases, 
forms a conspicuous feature of the attack. These phenomena 

* The following description of the Bjmptoms of these attacks is based on the 
careful simultaneous record of cases under my observation, some of which are 
described in detail. They will be found, I think, to give a faithful presentation 
of the chief features met with in this country, which are not quite the same as 
those that have been described in France. Several detailed descriptions given in 
the first edition of this work are here omitted, as being on the whole unnecessary- 

f The term ** hysteroid " was, as already mentioned, introduced by the late 
Sir W. Roberts as a designation for the more violent attacks, and is convenient 
as avoiding the trivial associations of the word " hysterical." 
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are iiiteiT\ipteil by periods of comparative tranquillity, at- 
tended in many patients by delirium, and BoractimeB by 
luanifeatationa of emotion, usually of fear, which become 
more and more intense until thev ciilminate in a paroxysm 
of convulsion. 

At the onset of one of these attacks there may or may not 
be a warning sensation. The patient often fails to the 
ground, biit not with the sudden violence with which an epi- 
leptic falls. There is scarcely ever injtiry from the fall, 
which is often a sliding down rather than a fall. The violent 
-co-ordinated movements may commence instantly, as soon 
us the body touches the ground, or there is an initial period 
of tonic rigidity, sometimes succeeded or accompanied by 
the quick clonic spasm above described, before the co-ordi- 
nated movements come un. It is important to note that 
such initial tonic spasm may, howevei', be the indication of a 
alight epileptic attack, to which the hysteroid convulsion is 
aecondai-y. 

Consciousness is rather changed or impaired than, lost 
iluring these attacks. A sort of automatic consciousness, if 
the expiession may be allowed, is i>re8ent, but not that which 
is necessaiy for the subsequent lecollection of the mental 
states which arise during the attack. After a fit is over, 
therefore, the patient may leniemher nothing about it. In 
many cases the patient seems unconscious during the parox- 
ysms of violence, but in tlie intervals appears rational, 
although neither is afterwaida remembered. During the 
intervals a peculiarity of speech and manner shows that the 
«nd has not yet come, and presently a fresh paroxysm occurs. 
The duration of the attacks varies from a few minutes to 
several hours, unless they are cut short by treatment. At 
the end the jiatient usually goes to sleep for a few minutes 
and wakes up well ; or the attack may suddenly cease with- 
■out sleep. 

These attacks vary greatly in severity and character. 
W^hen slight they are of the trifling character popularly 
Jcnown as a "tit of hysterics," into which an emotional 
patient will '" work herself up,'' and in which there is no dis- 
tinct affection of consciousness. When severe, the violence 
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of the spasmodic movements is almost inconceivable. The 
head may hf. dashed against the floor with preat force, and 
the body he alternately bent forwards and then thrown back 
in opisthotonos, bo that the patient almost bounds off the bed. 
The more restraint is used, the more is needed, and these are 
the attacks iu which the friends of a patient will tell us that 
"six persons had to sit on him to keep him down." 

Similar variations are seen in the mental disturbance 
which attends the attack. This may be trifling, and amount 
only to an abnormal emotional state, or it may be so severe 
that for a time the patient is in a state of maniacal frenzv. 
Between these e.xtremes every variefri- of mental disturbance 
may be met with. Some patients will scream loudly through- 
out an attack. Others will talk in an unnatural manner. 
One jfirl always counted backwards with extreme rapidity. 
In some patients a curious condition is observed, which may 
be termed therio-mimicrj-. The noises and actions of ani- 
mals are strangely imitated. The patient mews like a cat, 
or, more commonly, barks like a dog. Even more frequent 
ia a tendency to bite. Patients sometimes, but rarely, bite 
themselves. I have known the lip to be bitten, and two 
patients bit their own fingers, in one case so severely as to 
leave a permanent scar an inch long. Yerv' commonly, how- 
ever, the jiatients try to bite other persons, and the tendency- 
renders considerable care necessary on the part of the attend- 
ants. JTot only do they bite, but they do so in a curiously 
animal manner. A caae is described in a subsequent page in 
which a lad of sixteen, after failing in an attempt to bite 
an attendant's hand, seized the corner of his pillow between 
his teeth, and throwing his head back, shook the pillow, juBt 
aa a dog shakes a rat, or as the lion shook Livingstone. This 
therio-mimicrj- may be in part truly mimetic, but it seems 
to be, in part, the manifestation of some strange animal in- 
stinct which we possess in a latent or modified condition. 
A lad of twelve was found, in one attack, in the act of 
"woriying" a cat, having aeiied it by it* neck with hia- 
teeth. The cat was m^^MM|jH|HLdefence with i 
claws, but was nearly UJI^^^^^^^^H^ extricated. 

i^uch hysteroid eow^^^^^^^^^^Kj^LP'^'^ alone 
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the patient presenting, in the attacks, no other pheooniena, 
and having no other kind of attack. But they also occur, 
with considerable fi-equency, in epileptic patients after 
genuine epileptic seizures. When a slight epileptic fit is 
over the patient passes into this condition of hysteroid con- 
vulsion, often with alternating deliriiun. The condition lasts 
for a variable time, a few minutes to an hour or more. These 
post-epileptic paroxysms seldom occur after severe attacks, 
hut they are common after slight seizures. A patient may, 
for instance, have attacks of distinct epileptic character, 
slight or moderate in severity, preceded by an aura, and 
attended with loss of consciousness or with slight charac- 
teristic convulsion. Then, after such attacks have occurred 
alone for years, each of them, or some of them, are followed 
by this hysteroid 'convulsion. The epileptic attacks are of 
the same character as before, but after each, instead of simple 
sleep or quick recovery of consciousness, the patient presents 
the co-ordinated movements, throwing about of limbs, opis- 
thotonos, and delirium, which have been described. Expe- 
rience shows that in most cases in which such hysteroid at- 
tacks recur during many montlis or during years, they are 
not simple, but post-epileptic. At other times the patients 
have attacks of minor epilepsy witliout the hysteroid sequel. 
In the pure hysteroid attacks which occur in the natives 
of this countrj', the initial tonic stage beai-s little resemblance 
to the spasms of a typical epileptic fit. There is not the 
irregular strained fixation of limbs, and deviation of head 
and eyes, which occur at the onset of the epileptic seizure, 
nor is there the violent shock-like clonic jerks, commencing 
gi-adually, and diminishing in frequency while they maintain 
their force. But in individuals of some other races, and 
especially in the French patients whose cases have been so 
carefully stiidied at the 8alpetriere, the disease attains a 
greater degree of intensity than in this country. In them, 
as is shown by the description of the disease given hy Char- 
cot, and especially by Richer in his recent admirable work 
on the disease," the attacks commence by a convulsive seizure 
assembling a true epileptic fit somewhat closely The 

■ ' Ktuilea cliniques mr rU.vstera'fpllepsip,' Paris. 1S81. 
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patient BUtldenly falls unconBcious, in genei-al, severe, tonto i 
spasm, with deviation of the head, and the tonic spasm paasea I 
pi'adually into clonic spasm, succeeded for a few seconds by 1 
coma and stertor. This constitutes the first or "epileptic 
stage. Then violent co-oi'dinated spasm comes on, the stage 
of "grands mouvemcnts," opisthotonos, bounding movement*, 
etc., Buch as have been described above, but of extrenle vio- 
lence. This is succeeded by a period of mental and emotional 
disturbance, with manifestations of joy, anger, or erotism — 
the stage of delirium. Sometimes there is a final stage of 
terrifying visions. 

It may be asked, is not this merely the sequence already 
described — a true epileptic fit succeeded by post -epileptic 
hysteroid phenomena? Charcot and Richer have pointed 
4jut that, close as is the resemblance of the first stage to an 
epileptic fit, there are certain important distinctions which 
indicate an essential difference. (1) The attack is often 
preceded by a peculiar mental state, with hallucinations, and 
frequently accompanied by transient contractures of one or 
another limb. This condition gradually increaaea in inten- 
sity until the attack conies on. (2) The tonic spasm with 
which the epileptoid stage commences is usually immediately 
])receded by violent movements of the limbs. (3) An attack 
may be brought on by compressing the ovaries, or in some 
cases by touching certain " hysterogenic points " on the sur- 
face. (4) At any period of the attack, even of the epileptoid 
stage, it may instantly be arrested by ovarian compression. 
(;j) These attacks are not infiuenced by such treatment as 
does good iu epilepsy. It they are cured, it is by the treat- 
ment suitable for hysteria. 

The crucial test of Charcot, compression of the ovaries, is 
rarely successful in this counti-y. An attack can scarcely 
ever be thus induced, and although it may sometimes be ar- 
rested by this means, the effect is not sufficiently constant 
to possess any diiignostic value. It is certain that in England 
attacks presenting an actual combination of true epileptic 
and hysteroid symptoms are so extremely rare as scarcely to 
merit consideration. We have therefore no justification for 
the use of the word " hystero-epilepsy " in the sense it bears 
in France. 
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ILLtBtRATIONS OF HYSTKHOID PITH, 

Some of tlie cliaiacters of the attacks, of which a general 
■description has been given, may now be coasideied in greater 
■detail, and at the same time their features, as they occur in 
this countrj', may be iUusttated by the narration of some 

Poit-tjnUplie Hy sier la. —luataxicea of the occurrence of 
hysteroid convuleinn as a sequel to true epileptic fits may 
be first mentioned. 

The first case is an example of such convulsion after more 
severe epileptic attacks than usually have this sequel. Hut 
it is instructive on account of the brevity of the hysternid 
disturbance, which was, as it were, interposed between the 
■epileptic fit and the subsequent sleep. 

A pale, delicate-looking girl, aged 17, whose father hnd been insane, lind 
Buffered from fits aince »ii jeara of age, ut intervalB of two to eight week*. 
All were Bevere attacks ; withont warning, she fell with a sci-eam, was coo- 
Tuleed, bit her tongue, and slept afterwaiilB. About tbe age of puberty the 
fita, as they occurred before, becaine succeeded by lijBteraid convulsion. In 
one wbich was seen, she BiiddenI; fell with a scream, the head was turned 
to the left, the limbs rigid, the face become cyanotic, clonic spasm suc- 
ceeded, she fivthed at the mouth, and bit her tongue. T)ie fit lonted exactly 
two minutea and a half. She then lay unconscious, breathing heavily, and 
still frothing at the mouth, for three minntcH. Then she opened her eym, 
looked strange, kicked and threw her arms about, and dashed her head down 
And arched her back for four minutes. She then seemed more conBoious, 
but presently again went to sleep, and slept heavily for an hour, and then 
woko up with a Beceve headache. 

A girl aged 14, without inherited tendency, became, at 13, subject to fits, 
evidently, from the description, severe epileptic fits, accompanied with 
tongue-biting. The severe attacks ceased, but attacks of petit mol con. 
tinued, of which she knew nothing, and these, after a time, were succeeded 
by hysferoid convniaion. She would suddenly bend forwards, unconscious, 
be laid on the Hoor and lie Ftill for a few secondii, without any rigidity; 
then become stiff and begin kicking with her feet and fighting with her 
bands for a few minutes, and then could be roused. 

A girl aged It. who formerly had severe epileptic fits attended by tongue- 
liting, came under treatment for seizures of the following cbaracter. 
While speaking to me she suddenly stopped and bent forwards, remaining 
atill for a few moments without rigidity — a very common form of pelU 
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ran?. Then she auddenly befjan fighting with her arms and stamping with' 
her feet, and Wame stiff nnd ri^id. The attark lasted only a few minutes, 
and she afterwai'da remembered nothing nt whit had hapiiened. 

Hystei'oid convulsions often come on during sleep. loi 
most of tlieae cases there is reason to believe that the attack 
commences with an epileptoid seizure. It is, indeed, always 
difficult to exclude this, since the initial stage is scarcely ever 
seen, and when it can be observed, the conditions are seldom 
such as to secure accurate observation. 

During the waking state some sensation may attend the 
onset. In many cases with a distinct aui'a, it is probable that 
the warning is really that of a true epileptic seizure, to which. 
the hysteroid con^'ulsion is a sequel. But a special sensation 
may occui* before hysteroid attacks in which no epileptic ele- 
ment can be discerned. The most common warnings in such, 
cases are a general feeling of malaise and illness, palpitation 
of the heaii, giddiness, some cephalic sensatinn. an aura re- 
ferred to both feet, and especially a sense of constriction in. 
the throat, allied to or identical with the " globus hystericus " 
- — a sensation which is not, however, confined to these cases. 

Patients who are aware of the onset of an attack are often, 
able to ward off its occurrence, sometimes altogether, some- 
times for a time, by exertion, eseifenient, or by an effort oi 
the will. 

A jonng wan aged 19, who had li»d many hysteroid attaoks both day 
and night, preceiied hy giddiness, one day, when going home from the City 
to Norbiton, where lie lived, felt Fuddenly giddy while walking to the- 
station (at 5.3CI), and the giddineas tontitiued for a quarter of an hour. He 
reached the station and got into the train, nnd then felt a " kind of stupor." 
whiuh was so bad that at Clapham Junction he got out and sat there for an. 
hour imd a halt. He then felt better, got into another train, and went 
home. As soon as he reached hie house (at 7) he luytdown on the bed, and' 
the attack at once came on. He uiado a moaning noise, and began talking 
with great volubility about business matters; then he bei-ame violent and' 
tried to hit his head, bit hia lip, ptunged and kicked far three hours and > 
balf. and then went into a sound sleep. 

It is probable that in this case the initial vertigo is evi- 
dence that the hysteroid convulsion was post-epileptic. At- 
tacks of certainly epileptic nature may sometimes be postponed. 
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for a short time by an effort of the will aided bv external 
circumstances. Moreover patients with such succeasive at- 
tacks are also liable tn isolated hjst^roid cnavulsions, esjte- 
cially when repetition has trained the brain for their 
development. 

In most cases there is no change in the colour of the face 
when the attack comes on, but sometimes there is initial 
pallor. A fall is gentle usually. An initial scream, which 
may be repeated during the courwe of the fit, is an emotional 
cry, not like the strange laiyngeal sound often heard at the 
onset of an epileptic fit. The rigid spasm may not commence 
until the patient has fallen, especially when the fall is 
gradual. In some cases the tonic apaam distinctly com- 
mences before the fall, which is, in these cases, more violent. 
When a patient falls violently, unconscious and pale, and 
remains for a few moments still, before the distinctive hys- 
teroid symptoms come on, it is almost certain that the initial 
phenomena are those of an actual attack of epileptic pefit 
mat, and that the hysteroid convulsion is tluis ]iost- epileptic. 
Such patients usually have other attacks without the hys- 
teroid sequel. 

Tonic Spasm. — When there is a stage of tonic spasm, the 
limbs are usually rigid in extension, the toes pointed down- 
wards. The arms may lie by the aide of the body, or at right 
angles to it, the patient, in the latter case, lying on the back 
in the attitude termed by Charcot "cnicifiement." In some 
cases the arms may be Hexed at the elbows. The fingers are 
usually ftesed at all joints, the fists being clenched. The 
wrists are sometimes also flexed. There is never the " inter- 
osseal position," flexion at the metacarpo- phalangeal joints, 
which is BO common in epileptic seizures. The duration of 
the simple tonic spa.-(ui is usually one nr two minuteH, 

Oplsllialonos. — The opisthotonic spasm ia one of the moat 
characteristic features of hysteroid convulsion. It is termed 
the ^*arc e» et-rclt" by the French writers. It rarely occur* 
at the commencement of the fit. The initial tonic spasm 
may paas into it, or it may succeed the stage of clonic spasm, 
and often recurs from time to time during the progress of 
Mie fit. It may only be simple slight arching of the spine,. 
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&n<l from Ihtie to time the timnk was poBheii up n-itli tlio Feet, bo tlial the 
neck waa hetit hrtckwardii to such a degree thnt it sepined bb if it would be 
broken. From time to time she woaM bound foririirdH, nlmoet off the bed, 
and then bnck afjai" >" opistliolonoii. After about five or ten minntes of 
this ohe auddenly became qitiet, but talked Btrangelj, and once alluded tn 
the lit M oocurring in another person, and said to the nnme, " Whj don't 
you hold her down ?" After a Few minutes' quietude ohe aji^in passed into 
R piroxjsin of spasm, beginning with the shaking of the hands. This 
allevnation vecorred many times. In pome paroxjunis she tried to bite an j 
one neiir her, or her pillow. From time to time there was strons internal 
strabismus, lasting a Few moments, and then ceasing. The piiplU varied, 
being sometimes widelj dilated, sometimes extremel.T contracted. Such 
ultacka often lasted for an hour or two. In some the parnx)^sms of spasm 
were much shorter than in others, twting only half a minute. After an 
iittack she bad no recollection of it. This patient's attacks had ulwaji been 
of this character. 

A girl aged S5 had frequent attacks during tiie six months preceding 
her admission. She had also persistent internal strabismiis, The following 
i* an example of the attacks, While lying in bed the internal strabismus 
liecamc more inten'c, the angles of the month were drawn down. Then shs 
suddenly struck out with her aims, while her face assamed an expression of 
alarm and determination. She became rigid, and turned over on to the left 
side, and ber back and neck became strongly arched. The fingers were 
flexed. Bometimes both wrists also flexed, at other times one wrist extended. 
This rigid spasm alternated with violent "fighting" movements. In somo 
attacks the legs were throughout rigid and extended, in others they were. 
From time to time, kicked violently. The attacks lasted about ten minutes, 
and then censed suddenly. There was no talking or biting or evidence of 
i-oniciousness. Her sight was dim in the intervals (perhaps from spasm of 
accommodation), hut this amblyopia ceaned suddenly after one fit. 

Clonir Spasm. — The movements in tlie clonic spasm ar& 
quick, small in range, maintaining the same frequency, and 
would often be iiioie accurately termed tremor, or quiveringj 
than clonic apaam, as in the following case: 

A girl aged 18. without neurolio heredity, had suffered for eighteen 
mouths from fits of the following character. While sitting before me the 
fingers gradually became flexed, the elbows bent, and the hands were jerkerl 
very quickly. The legs were extended and rigid, the feet also extended, 
the toes painted downwards. In a little time the legs were also jerked in 
fine, quick, tremor-like spasm. Then the spasm ceased ; she sat up, looked 
wildly about, and presently passed into another paroxysm of rigidity and 
tremor. Strong ovarian compression lessened, but did not arrest the attack 
nlthougli it could be at once cut short by faradisation of the akin. 
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Sometimes the rloiiic spasm affects cliiefly the orbicularis 
palpebrarimi , It may amount to merely quivering of the 
eyelids, or to quick openinp and shutting movements, occa- 
aionally combined with opening and shiitting movements of 
the hands. Both of tliese are common and characteristic 
of the liyateroid state. They were well illustrated by the fol- 
lowing cases. In the second, at least, it is difficult to ex- 
clude a slight initial attack of mimir epilepsy. 

A girl aged 15 had for twelve months one or two attacks a week, of tlie 
following uharactar. She fel! back rather gentlj, and then presented in- 
ternal BtcabiBmus and rigidity of all the limbs in exteoBion. From the first 
there wan rapid opening anil closing of the eyelids. Then the arms were 
thrown nbout, and she tried to bite those near her. Breathing wns noisy, 
snd the fare became red. After a few minnies she became quiet and drawsy, 
but could be rouaed, and then passed into the same rigidity as at lirst, 
followed by similar morements, again to cense and to recnr. Each attack 
iMted for an bom- or more, in spite of douching and gaUaiiism, until thej 
were cut short by apomorphia in the method which is described in the chap- 
ter on " Treatment." 

A girl aged 18, without inherited tendency, came under treatment for 
nttncks which had commenced live months praviously. Without warning 
she would fall back on the floor, being pale at first, and afterwards red. 
Then, lying on her back, the avtna were stretched out at light angles to the 
body, in the attitude of criicifieineTit, the legs ci-ossed at the ankles, the 
limbs being rigid, and the eyelids closed. On opening the lids, the eyes 
were directed straight forwards and the pupils were lai^e, but instantly the 
eyeballs were turned upwards, strongly converging, and the pupils, with 
the convergence, became contracted. Then the legs were jerked with great 
rapidity, the feet being struck against the floor. The movement was small 
in range. Presently the right arm w.-ts moved in a similar manner, and 
then the left. Violent opisthotonos then occurred, the jiatient resting on 
the back of the heiul and the heels. After a few moments this ceased, the 
trunk falling suddenly to the floor, the quiveiing of the limbs returned, and 
the eyelids were similarly affected. These phenomena were repeated several 
times, the face being flushed. Strong ovarian pi'essure. at any time during 
an attack, caused the qnlck clonic spasm to cease, and induced straining of 
the muscles of respiration, and opisthotonos, which passed off as soon as the 
pressure was discontinued. No evidenco of consciousness could be elidted. 
After these symptoms had continued tor (en minutes, they ceased suddenly. 
The patient seemed conscious and sat up ou the floor, but after a few 
minutes she fell back again in the same convulsive movements, but they 
were slighter, lasted a shorter time, and then censed and did not ogtun recur. 
She had socU attacks every few days. Tha co-ordinated convulsions could 
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"be nt anj time inatftiitl; airested bj strong taradiaatiun of the Ain, the 
«DiTent being juuiseil from the necb to one hand, xnd after a fen attaclts had 
been cut xbort in this manner thej oeaned to recur, and when she left the 
hoflpital she had not had an attack of any kind for thi'ee weeks- 
Ill hysteroid attacks, although patients so often trj- to bite 
■other people, and may even bite their own fingers, they do 
not bite the tongue. Tongue-biting is essentially an epi- 
leptic symptom.* But although the tongue is not, the lips 
are sometimes bitten. I have known instances in which 
patients, throughout every attack, persistently gnawed their 
lipe. 

Tlte Co-ordinated MovemerUs, which constitute so large a 
part of the phenomena of these attacks, are for the most part, 
-as already stated, wild irregular movements, without definite 
sequence. Sometimes, however, some of the movements are 
repeated in rhythmical manner. It has been mentioned that 
the spasms in the arms or legs may have this cliaracter, some- 
times quick, as in the case last described, sometimes slow and 
considerable in extent. The hands or feet may thus beat the 
floor. The rapid bounding movements of flexion and CKten- 
sion of the trunk, in which the patient alternately sits up and 
bounds back in opisthotonos (rarely seen in this country), are 
an extreme example of this form. More frequent are rhyth- 
mical lateral movements of the head from side to side. 

Sometimes the movements consist of slow regular flexion 
and extension of the limbs. The legs may be thus alter- 
nately drawn up and pushed down, and the patient, if on the 
floor, may be propelled head foremost. Such slow movement 
of the legs may be associated with quicker flexion and exten- 
sion in the arms. With similar movement in the arms, the 
legs may be rigid in extension. In one patient, after gene- 
ral tremor for fifteen or twenty secouda, the fingers were 
flexed, then the wiisfs, and then the elbows ; then the arms, 
thua flexed, were drawn back at the shonlder-joiut and 
thrown out in front, again to be flexed and drawn back and 
thrown forwards. This movement constituted all the obaerv- 
able motion in the fit. 

■ Charcot it«l<» tlint tlie tongue may be bitten during the initial "epileptic" 
(paeudo-epUeptic) stage of the Kiere attacks of iiysteria major. In Ihti country 
the itatement certilnly duel not hold good. 
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A co-ordinatpd movement sometimes seen in these attacks- 
is all attempt to "dig the hands" into the face or throat, 
which may result in serious scratches. It is common in post- 
epileptic states. For instance, a woman aged thirty-six, 
whose mother was epileptic, and mother's sister insane, had 
occasional fits since dentition convulsions. They usually 
occuned in sleep, but sometimes when awake, and then were 
preceded by a Henaation of "air rising from the pit of the 
stomach to the head." In some of them she bit her tongue. 
In others, however, she merely fell and immediately began 
moaning, put both hands to her face and scratched it, and 
pressed her hands against her nose and mouth, as if trying 
to suffocate herself, 

Lnryngeal Spann. — A somewhat I'are variety of attack is 
characterised by extreme ditticultv of breathing, not the rapid 
breathing sometimes observed in hysterical patients, but in- 
tense respiratory spasm. They are the " choking fits " of 
adidts, and ai-c termed "hysterical strangulation" by French 
writers. It is, no doubt, additctor larj-ngeal spasm, and may 
perhaps be an extreme degree of the functional disturbance 
which, in slighter measure, causes the globus hystericus. 
The patient with infantile hemiplegia and hysteria, men- 
tioned on p. 103, had occasional severe attacks, veiy closely 
resembling prolonged paroxysms of laiyngismus stridulus. 
One day she came into the oiit-patients' room in a state of 
hysterical rapid breathing — 80 per minute. In order to 
ascertain whether it would persist during sleep, I hypnotised 
her by making her look at the bole in an o])hthal mo scope. 
She was quickly asleep, and then breathed mily twenty-five 
times per minute, but presently woke up in the most intense 
laiyngeal spasm, with loud crowing inspiration, and con- 
gested and even cyanotic face. It lasted several minutes, 
and she occasionally hawked up bloody mucus. It would 
have been alarming had not its hysterical nature been recog- 
nised. 

The following are other examples of this form of fit : 

A girl ftged 18, She was unconscioUB of «nj tvaniing, but iin olwervBr 
ooald note n sliglitl; frightenetl expre«siiin and rei<tleu moreineiit of thi 
eyes iX the onset ; then she wonld BuildenI; fall, and inHtantly begin Isbonr- 
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a held ont bofnve her irith 6iig<>ni depurated ; the muacles of inspi- 
ration nere throirn into violent action, and a ioud noise in the thront 
aocompanieil each laboured breath. From time to time there was an in- 
effectual attempt to Ewallow, and slie would strike the upper part of the 
L'hest with violence, as if trying to shake something down. Her face 
rapidlj became flushed, then dusky, and the dj-spno^a iniTeased, until she 
seemed on the point of suffocation. By closing- the mouth and no«e, and 
arresting respiration, the spasm could generally bo stopped, bat her 
aspeft remained wild, she spoke strangely, and in a few minuten passed into 
another similar paroijsm. Even if placed under the influence of chloro- 
form the djspncea retiii-ned as the effect of the anesthetic pnased away, 
and, if not slopped by means to be described, such attacks would go on for 

A girl, from 17 to 18 yeaiB o£ age, suffered from nttaclifl which came on 
during sleep. Her mother, sleeping with her, would bo waked up by « 
" suppressed choking scream," and find the girl unable to get her breath. 
She became dusky, then very pule, and then the spasm passed awuy. 

It ia mstructive to compare the features of such an attack 
with the other well-known forma of respiratory spasm— the 
globus hystericua, the epigastric- throat aura of epilepsy, the 
paroxysms of larviigiamus stridulus, and the respiratory 
spaam which constitutes so prominent a feature (with hya- 
teroid convulsions) in the symptoms of hydrophobia. 

Pltaryiii/cal s/iasin also occasionally occurs, and may ren- 
der deglutition impossible. It has been described, in France, 
as the " hydrophobic form of hysteria." The patients may 
be tormented with thirst, and yet unable to swallow a drop 
of water. I have only met with slight examples of this 
variety, but a graphic description has been published by 
Baynaud * of a case in which laryngeal and jdiaryngeal 
3-exiBted with trismus, and the patient died iu one of 
the terrible paroxysms of dyspncea. The case is not al- 
together beyond criticism, but the balance of evidence is in 
favour of the accuracy of tbe diagnosis ; the patient pre- 
sented various hysterical manifestations, and a perfectly simi- 
lar attack had occurred previotisly and paaseil away. The 
patient had, in the interval, become addicted to the hypo- 

• < L'Unlon M^dicale,' March 15th, 1881, p. 433. The diaciissinn on tbe earr 
I the 8odft£ Modicale dci HApitanx will be found in the »me unmb'T. 
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(lemiic injertioii of morphia, and Haynaud suggests that it 
may be to the effect of tliia on the nerve- centres that the 
fatal termination of the attack was due* 

Eyts. — The eyelids, in hysteroid seizures, are sometimes 
separated, mfirc often closed firmly. The eyeballs, as already 
stated, frecjueutly converge strongly, aa in several of the cases 
related, or are rolled up or to one side. The pupils vaiy; 
they never diverge ; often they are large ; sometimes they vary 
in size at different periods of the attack. They usually con- 
tract during the convergence of the eyeballa, and perhaps 
without convergence, from spasm of accommodation. The 
Ti-fiex aeiioit to light, when it can be tested, is usually pre- 
aei-ved; but it is most difficult to make observations on this 
point, since the eyeballs are usually rolled up, and action to 
light cannot be satisfactorily tested unless the light falls on 
the macula lutea. Reflex action from the conjunctiva is 
usually lost or greatly diminished during the severer period 
of the attack. At other times it is normal. The loss seems 
to be part of the general diminished sensibility of the sur- 
face, In most hysteroid attacks a pin may be run into the 
skin without any expression of pain or reflex movement, and 
the conjunctiva may be touched without any contraction of 
the orbicularis. Sometimes there is a slight musciilar con- 
traction when the cornea is touched, hut none when the finger 
is placed on the conjunctiva over the sclerotic, showing that 
sensibility, although lessened, is not abolished. So, too, al- 
though the skin may be insensitive to the prick of a pin, 
strong faradisation may be acutely felt. In the following 
case a cai-eful observation on the pupils was made : 

* Tha opinion u >uppirte<l bj- n rpmnrknble ciue wbich has been under my 
uotico, A woman, gitigle, uboaC 35, hud becume ftC(^u«tanied to morphia in- 
jection!, and sbductur Ini-jngenl palij occurred when she wns nut under 
the iaflnence of morphia, ceuing entirety on its iiijcctitm. During the 
iutervkli the clinrncterintic inspirator; atrUIor whs so loud us to he hi>Hrd alt 
over the lionse. The late Sir Morett Msctfenzie examined the tirynl during- one 
i<f the attacks, and found almost ahsolute attdurtor palsy. Mnisiigc witli isola- 
tion Knd ]iy|iDdermic ii^eetions of stryctmiH rffeuted a complete cure. Although 
no common ijmptaiBS oF hjsteria were pre»ent, the condition wa« clearly "func- 
lionol,'' hut not therefore devoid of dnuger. Death has occurred in opparuntlj 
■nologaus states. 
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A i;ir1 :i^L-il '25 was aJiniltetl, aCler hnvjng been in almost continuous 
Ills for a fortniglit. She liwl no atUcka for about three weeks after her 
atlmiMiou, and then seizures nccuireil of tho follotring character. She 
would fall gently, and lie flat on her back with the ejes open, the jan-g 
separated and rigid, the arms by the aide, and the arms and legs stiff. Then 
the arms, still rigid, were raised and dasbed down, and the legs slowly 
drawn up and suddenly pushed down (fta described on p. 175). Tlie move- 
mentH occorred at regnlar intervals of about half a minute. Tbe attack 
was readily arrested by closing her mouth and nose. Sbe had also attacks 
without this rhythmical movement, in which she fell, apparently nncon- 
seiouB, with body and limbs perfectly rigid, and mouth firmly closed. The 
eyelids weve widely separated, and there was occasional twitching of tbe 
orbicnlares pulpebrarnm and oocipito.frontales. The ejehalls were slightly 
tnmed upwards. The pupils were equal, dilated, tt mm. in diameter. They 
reacted well to light, although the conjunctiva was inaensitire to touch. 
Tbe respiration was quick and shallow. A little later the reflex action from 
the conjunctiva had returned. This attack was not cut short, and lasted 
three quarters of an liour, after which she slept soundly for half an hour. 

Hysteroitl attacks are, as several of the rases already men- 
tioned show, common in young girls at ten or twelve years 
of age, and some of the cases which occur at this period are 
of great seveiit;-.* 

Ovarian compression, which is so effective in inducing and 
in cutting short the attacks of hystero-epilepsy at the Sal- 
petriere, often, as already stated, fails to produce a marked 
effect in patients in this country, although ovarian tenderness 
is common. .Sometimes, however, distress, choking sensations, 
and even an actual attack, may be produced by prolonged 
comju'e-flsion of the tender ovary, but its effect is not invaii- 
able. In a girl of sixteen, with well-marked hysteroid at- 
tacks, firm ovarian compression caused only pain in the head, 
faiutness, and drooping of the eyelids. In another patient, 
aped twenty-live, in whom there was marked ovarian tender- 
ness, pressure caused the breath to become short, the face to 
flush, and a peculiar feeling in the chest, such as often pre- 
ceded an attack, but the compression never actually induced 
one. In another, however, during the ]iaroxysms of wild 

* A reniorkable and prolonged case of bysteroiil attacks, of vsried features, is 
described here aC length in the first edition; hut its iutereit, althongb great, is 
scitrcely sufficieot to wnrratit its repetition. 
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movement, an attack of opistliotouic rigidity t'ould alwayi 
be induced by ovarian eominession, but not at other times. 

The striking difference between English patient!^ and the 
neurotic French women, in whom a morbid train of sym- 
jitoma lias been elaborated by repeated induction, has often 
astonished French physiciana who have visited this country. 

Duration and Tcnnination of Attack.*. — The duration of 
hysteroid fits, when not airested artificially, is very variable. 
They may last only a few minutes, but such brief duration 
is rare except in cases in which the hysteroid attack succeeds 
a true epileptic seizure. Unless cut short they often last 
ten, fifteen, or twenty minutes, and occasionally one or two 
hours. 

They may be often arrested artificially by means which will 
be dciici'ibed mure fully in the chapter on "Treatment," viz, 
closure of the mouth and nose, an abundant affusion of cold 
water, or painful impressions, of which faradisation of the 
akm is far more effectual, in this country, than ovarian com- 
pression. In some very rare cases these measures fail, and 
in such I have found the induction of nausea and vomiting, 
by a hypodermic injection of apomorphia, to be invariably 
successful. 

The post -epileptic by steroid convulsion can be arrested 
by these means as readily as the primary hysteroid attack. 
This sometimes leads to a mistake in diagnosis. It is said 
that a patient's fits were not epileptic because they could be 
stopped by water thrown on the face. An attack may thus 
be stopped, although the case is one of genuine epilepsy, the 
fact being that it is not the epileptic fit, but the post -epileptic 
hysteroid stage which is thus cut short. 

The spontaneous termination of an attack is usually sud- 
den ; sometimes it is accompanied with a deep sigh, more 
often it is marked by a few minutes' sleep, at the end of 
which the patient sits up, and by the return of the natural 
aspect and tone of voice the friends know that there will be 
no recurrence. Occasionally the transition occurs suddenly 
without any other B)Tnptom. 

Some patients seem to be aware of the termination of an 
attack; indeed, it occasionally seems as if the cessation waa 
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(luf to an fffort of the will, under the influence of some 
obscui-e feeling tbal thf attack ia over. Of this the following 
rase is an example : 

A gifl who bad had a alight attack of hemiplegia at 3 years old, became 
liable to fits at 7, after a fall, and these continued until fbe came under 
treatment at 14. Whatever the earlier at taoks had been, those nliivh occurred 
under obserTatioQ presented no epileptic character. They began with jeik- 
iti^ uf the head, and after this had lasted for an hour ehe fell down, and l>ep;an 
kiuking and struggling, throwing her head from Hide to side; occnnionallj 
(•lie would take her pillow between her teeth and try to bite it, and try to 
tear her clothes. From time to time nhe rose up. and then dashed hsr head 
against the ground. Occasionally she langbed. and talked about a quarrel 
nhe had had at home. Suddenly she said, " Now 1 won't talk any more." 
She then slept for a few minutes and was all right, remembering nothing 
of the attack. She also bad attacks of simple general rigidity (apparently 
hysteraid), and also some seizures in which there were quick flapping move- 
ments of the hands. 

Death in Hystrrnid Aflnchs.—As a rule, to wliich excep- 
tions are infinitely rare, hyateroid attacks, howerer severe 
and alarming in aspect, ai-e devoid of danger. The attacks 
of laryngeal spasm present the greatest iipparent risk to life, 
and such paroxysms of dyspncea as were presented by the 
hemiplegic girl mentioned on p. Ifi3 are really alarming in 
aspect. That they are not absolutely devoid of peril is shown 
by Raynaud's case mentioned at p. 177; but this. I believe, 
is the only recorded instance of death in an attack of this 
description. 

There is, however, another source of danger — the tendency 
to tuni on the face which is sometimes seen in the poat-epi- 
leptic state and has been already described. It is, strictly 
speaking, rather an automatic than a hyateroid phenomenon ; 
but the two conditions merge into one another. An example 
of death from this caiise has been already mentioned, and in 
the following case the same symptom was present. The 
patient was a little girl, aged twelve, who had had an attack 
of hysterical paraplegia, immediately cured by strong fara- 
disation. Her fits always occurred on waking out of sleep, 
before she was quite awake. They commenced by a half 
moaning, half singing noise, and the louder this was, tlie 
worse was the subfiequent attack. Then she gave a sudden 
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spring and always turned on to her face, and presently begun 
to scratch the pillow. Sometimes she would rise up in bed 
suddenly, and then dash lier head back on to the pillow. 
The attacks tasted only a few miiiuti's and always ended 
suddenly. 

T believe that the attacks which occur during the transi- 
tional state, between sleeping and waking, are always really 
epileptic, and that obtrusive hyBteroid spnptoras are simply 
associated. In the following case death occuiTed in conse- 
(juence of attacks which appeared, to those who witnessed 
them, to be liysteroid. The case was that of a little girl, 
aged eight, who had had attacks for three years, which began 
with a feeling of fright and giddiness, as if her head were 
being turned to the right — a characteristic epileptic onset. 
She always ran to any person near, and the convulsion never 
commenred until she got to him, however far she had to 
run. Then there was champing of the jaws, and the eyes 
were turned up so that the cornea was invisible, hands and 
elbows flexed, and the arms moved forwards and backwards 
at the shoulder for five or ten seconds. Such attacks soiiie- 
tiuies occurred every five minutes. One day {at home), after 
a heartj- breakfast, she had a slight fit, then a more severe 
one, and then, after some hours, another. All were of the 
same character as those in the hospital, but ficconipanied with 
jii-ofuse jiei'Mpi ration. Slie had ha<l at home many similar 
scries of long duration, some lasting nine hours. This series 
lasted for aljout four hours, "and at the end of that time a 
rattle came iu her throat, and she died almost immediately, 
>'o post-mrirtem examination could he held. The case was 
doubtless one of status fpUcq'tieus. It shows that repeated 
attacks which may be thought to be hysteroid should not 
be lightly regaided. 

Temptrri/ure. — Hysteroid attacks, however severe and re- 
peated, as Bourneville has shown, rarely raise the tempera- 
ture, and never more than a degree or a fraction of a degree. 
In this respect they differ from true epileptic tits, sevei-al of 
which, occurring in rapid succession, may cause a consider- 
able elevation of temperature. 

In the patients who suffer from these rousulsious, other 
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symptoms of hysteiia arp fi'ecjuent, and fonsiat of tlip globus 
hystericus, aphonia, and tlie like, but these arc usually slight 
iu degree. Occasionally the patients present hysterical para- 
lyses, contractui'ps, or anK;sthesia; but such symptoms are, 
on the whole, infrequent, and it is certainly more common, 
in this country, to meet with them apart from, than in asso- 
ciation with, chronic convulsions. Of paralyses, paraplegia 
is perhaps the most frequent. Hemiplegia is rare. Spas- 
modic closure of the jaws is more common than contractures 
of the limbs: instances of both these, in males, will be 
described in the next section. Htemiamcsthesia is far less 
common than among the cases which occur in France. 
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Convulsive atlackfi of this class are sometimes met with in 
lads and young men. They may succeed epileptic seizures 
in the manner alieadj described, or may seem to occur inde- 
liendently. The subjects of them may present other sym- 
ptoms of hysteria, such as transient paralyses, or contractures 
of a limb, precisely similar to those met with in the female 
sex. The convulsive attacks present the characters already 
described, tonic and quick clonic spasm, opisthotonos, co- 
ordinated movements, and delirium with therio-mimicrj". 
Their severity is often great; the frenzied violence of the 
movements and mental disturbance may be extreme, while 
the sex and strength of the patients render their management 
a matter of greater ilifficnlty than in the case of females. 
The convulsions in the following case were :imong the most 
severe of the kind I have ever witnessed : 

A joung furmer, 15 yeai's of age, bIx laonths before, bad a " lit " m a 
dark cellar into which he bad gone ulone. Not retnrn id g, search was made, 
and he itob Found iniensiblc, irith a cut bead. Whether be bad fallen in a 
fit, or accidentally, conid not be asuertftined, but a fen- bouw later a distinct 
fit occun'cd, and subsecjiientlj otiiers. They were stopped bj treatment, 
but recurred after a fright from a hoi-se running away. They were often 
prodneed by excitement or by being startled, and be knew that an attack 
via coming on by palpitation of the heart, I was itanding by him when 
one commenced. First one hand, and then the other, and then his trunk 
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and legs becauie rigid. The month wm twisted to one tide. After a fevr 
secetidB quick clonic spasm came on, cominenctng sudd^nlj in all his linsl)^, 
and cantinning nitb the Hame rapiditj. In a fet^ maoients it ceiuted. Then 
he loohed frightened, glanced around suspicioufllj. but tried to put out hb 
tongue vfhen told. Presently another attack of similar character came on, 
tonic followed bjf quick clonic spaam, and then a third, till he had bud 
twelve. Pm-ing theinterrals there were manifestation a of intense terror; 
the lad would rise up in bed, look tearfully to one side, catch hold of the 
attendant, whoia he besought "not to let him ba hurt." When the attack, 
or aeries of Httacks, was over, he seemed to remember what had been luiid to 
him in the intervals, but did not recollect his own terror or the convulsive 
paroxysms. All his attacks pi'esented tho reeuiTing tonic and clonic spasm, 
hut the degree of maniacal disturbance in the intervals varied. In one 
attack, for instance, after the tonic ond olonie convulsion was over — to 
quote my notei mode at the time — " he lies quietly in bed for a moment, 
then suddenly fixes his eyes on some pei'son near, or on the ceiling, or on 
soma part of the room, and stares intently. A look of horror comes giiidu- 
ally over his face, becoming more and more intense at he slowly raises his 
head. Every muscle becomes fixed and rigid in an agony of ten'or; the 
Rtemo-masloids stand out in the neck like bars of iron ; his eyes seem as if 
starting from his head, his nostrils are dilated, and his breathing shoit and 
quick, while his heait heats with extreme rapidity. Suddenly he begins to 
struggle, to kick out with his legs, and to strike with bis Gsts with tremen- 
dona force, from time to time throwing bis arms and head back, still with 
the same expression of alarm. In a moment he is again rigid in tonic spasm, 
followed hy the eame quick clonic convulsion. When this is over, the face 
assumes a calmer aspect. Presently be starts up in the same paroxysm of 
terror, each in8|)ira1ion now accompanied by a strange, weird cry, and bis 
lower jaw drops from time to time, to be again jerked up. Suddenly he 
makes a gnash at the attendant's band ; failing to catch it be seises the 
coraer of the sheet between his teeth, and, throwing his head back, shakes 
it as a dog would shake a rat." This attack continued, pi'esenting Ibe same 
alternation of symptoms, for an hour and a half. On two occasions after an 
attack the jaws were closed in rigid R[ia!rm, so that it was impossible to 
separate the teeth ; and this continued for three or four days until another 
attaek, after which it had disappeared. On one occasion he had pai'alysis of 
the left arm for three days, which also passed oS suddenly. Tbs attacks 
(Teased under treatment, but recurred for a short time, and then ceased 
permanently. 

Atiaoks of a somewhat similar clui-acter occurred in a lad aged 15. Three 
months before coming nnder treatment (having been previously well; he 
had a prolonged enconnter with some burglars, who broke into a bouse of 
which be, with some maid-servants, was left in charge. The lad hod kept 
up for houia his endeavoDrs to prevent the thieves from taking awny their 
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A several b 
B found by ths polico ueit morning in tome aort of lit ; and fits re- 
curred almost dailj of the game ctiaraclcr as those which he had after 
admimion to the hospital, and of which the following is my note; — "He 
falls forward suddenly, turns over on his hack, and immediately begins tu 
struggle, throwing his arms about riolently. and kiching. The ejea are 
Honietimes open, sometimes shut. The eyeballs converge. From time to 
time the eyeballs are turned upwards or to one side, his face asBumes an 
expression of terror, and he shouts out 'Murder! Rnbbei's! Murder!' and 
then the stmggling reccmmenoes. The rapidity and force of the laovements 
of the arms and legs can hardly be described. Tliere is no opisthotonos. 
His head is osually bent forwards, the jaw champed violently, and be is 
constantly trying to bite whatever is near him. Sometimes, after tryiiig to 
bite, he makes a harking noise like a dog. After this has gone on for a 
quarter or half an hour, he suddenly curls himself np on his side, goes to 
sleep for n. few minutes, and wakes up quite well, remembering nothing of 
the attack." In some attacks he made movements with the arms as if 
swimming, saying at the same time, "Swim away, swim away." The fits 
eeased entirely under treatment, and he remained well for four years, and 
then they recurred, similar in character but slighter. Tieatment in hospital 
soon arrested them, and four years later he remained perfectly well." 



' The liillnwing description or attacks, evidently hyateroid, is given in an 
aceoant of a cariou* epidemic febrile ilUeusp, bj Dr. Chas. Leigb, ' Pliiloaophical 
Trsns.,' Nn. 280, p. 1171 (Meil. EiBayi, etc., abridged from the 'Phil. Trans.,' 
1745, vol. I, p.308)i 

" A poor boy of Lyme, iu Chesbirr, one John Pownel, about 13 years of age, 
was afflicted with the following iymptoins:— Upon the oriii» or turn of the fever 
he was seized with nn apboiiin, snd wss speecbleas six weeks, with the fotlowiiig 
(DUTalsioiiB. The diitctuper itiCetted the nervei of hoth arms and legs, uliicli 
produced tlie chorea, Saneti Viti, or tit. Vitus's dsnee. The le^R sometimes were 
so contracted that no peraoa could reduce tbcm to their natural condition. 
Besides these be bad most terrible lymptouis, which began in the following 
iimnner. He could pereeire the ilts to conio on about the ot sacrum or th« ei- 
tremity of the backbone, and the region of the navel, and tlien the disorder, as 
lie imagioed, united about the top of hia bead. He imniediBtely nfternarda fell 
into violent convulsion* in the abdomen or loivest cavity, with that violence that 
■ometimea two or three pcrsoni were forced to lie upon hiin to keep him in bed, 
his body being frequeutly raised frnin it. After this the nerves of the lungs 
were immediately affected, and then he barked in all the usnal notes of ■ dog, 
sometimes anarliog, barking, and at lut howling like a liouiid. After this the 
nerves of the mandibles were convulsed, and ibeu the jaws claibed together with 
that violence that several of bit teeth were beaten oat i nnd then at several times 
there eame a great foam from hia mouth, Aflerwards lie had an extreme wild 
look, snatching at anything near him, and would have tore off hia flesh had be 




186 HTSTEROID ATTACKS. 

The teudencv to press the fists against tlie face, which Las 
been mentioned as occurring in some hyst^roid attacks in 
women, is also occasionally presented in males, aa in the c 
of a young man who, at nineteen years of age, had had fre- 
quent fits for a year. " They begiu with a feeling of faint- 
ness and hea^■^,- noisy breathing; he drops on his knees, 
clenches his hands, and diives his tists into his face. Thea 
he makes a noise something like the bark of a dog, and be- 
gins struggling violently, shouts, kicks, and if placed on a 
bed rolls off it on to the floor, and, if left alone, would roll 
from one end of the room to the other, knocking his limbs 
violently against chairs and tables." The attack lasted only 
about a minute. Water at once arrested it. 

The barking noise made by this patient, and which is not 
uncommon in hysteroid convulsions, is often associated 
with the tendency to bit*, although the latter may occur 
alone. The barking and biting are prominent symptoniB 
of the ]>eculiar hysteroid state that occurs in true hydro- 
phobia. A curious semblance of the genuine symptoms is 
sometimes presented by pure hysteroid attacks. In one 
jiatient, a lail of thirteen, attacks commenced after being 
bitten, and also frightened, by a dog. In the fits the boy 
would fall, throw fiis arms out, be still for a moment, and 
then pass into violent co-ordinated movements — kicking, bit- 

nat been prevented by tbc pcriona nsiir Iiiin. TliU iiiRde me conjecture he might 
fonnorl^ Iimtb been bitten by n mad dog;, wbicli bad introduced the bjrdropliDliin ; 
but 1 wiw oouvinced to the contrBry, for I jint ■ bmin of wnter by him, and lia 
ivni not in the least iifraid of it, nor attempted to lap it. I aaw him in thrM of 
tlieie fiti. But at otber time* in tbeie coovulsioDi be roared like a bull, made k 
iioiH liko a hog, and >ametimei like that of a goaling, ... In a ireek'a 
time I recovered the boy (u liii apeecb, hit eenul returned, hii ooiivalnun* 
viiiiiibed, and the boy U now very cboerfiil." 

AnepidMDicofliysteroid chnnicter is JcDcribcd in Iho ' Pbil. Trans.,' No, £70. 
p. 799, " An Account of L'ucaiiiiDOii Convulsions," by Dr. Jobn Friend. 

-■AtBlncktborn, innifordsbire, five little girli. 6— IS, were seized with frc- 
(jiient flti of btirking like dogs, together witli violent motions of tbo head. . . . 
Dr. Friend viiited another family at Blaektborn, where a boy and three girls 
lirul been seiicd with (simiUr) ooavnliSoiii. ... At Brit one of the girls m«b 
atrected, and tliD first At ^^^fj^j/gH/^fKni and the rest, as the mother 
informed him 
they nrere also m 
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ing, etc. He never bit his tongue. The initial symptom some- 
what resembled epilepsy, but he never had any distinct epi- 
leptic aeizuies, and the attacixs were not lessened by bromide. 
They ceased as soon as the boy was taken into a hospital, to 
recur when he returned home. Aft«r the attacks had lasted 
for several months, the boy 'a father, putting together the 
barking and biting, and the apparent cause of the first fit, 
came to the conclusion that his son was suffering from liydro- 
phnbia. Having applied without success tti several hospitals, 
he went to a police magistrate and complained that he " had a 
boy who had been suffering for some months from hydio- 
phobia. and no hospital would take him in ! '' It was in this 
lad that the animal tendency to bite was carried to such an 
extreme that he was once found in the act of "worrying" 
a rat. 

In the majority of cases of such hysteroid fits in males, 
they are certainly post-epileptic, although the primaiy ele- 
ment may not be easy to discern. In a few they seem inde- 
pendent, chietiy in lads or young men of feminine mental 
characteristics, or in those who have been addicted to i:iaM- 
turbation.* 



MKNTAL DISTURB.iKCE IX COXSECTION WITH inSTKEOlU 
.\TT.\CIiS. 

The mental disturbance which attends hysteroid convul- 
sions is a very characteristic feature of the more severe 
varieties. It is seen in a very striking form in the French 
hystero-epileptics, whose convulsions are preceded and fol- 
lowed by hallucinations and emotional delusions, of which 
graphic descriptions and illustrations are given by Richer. 
But it is also, in a somewhat ditierent form, a prominent 
characteristic of many hysteroid fits met with in this country, 
as several of the cases described in the preceding pages 
testify. During a series of fits, in the intervals between the 
convulsive paroxysms, there is often some mental derange- 
ment, and often positive delirium. The patients talk in an 
* The details of other ctaa were given in the Hrat edilion of this book, but tis 
tliay illiutrntc no new fsaturcB they ate here omitted. 
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unnatural manner, and may have diatinct halluoiualioiiB. 
Events which happen before ihem are falsely interpreted, 
and inridents lately past, wliich have made a strong impres- 
sion on the mind, are reproduced and dominate their ideas. 
Their bizarre fancies are often more like the inconsistencies 
of a dream than lihe the delusions of the insane. In some 
cases the therio-mimicry is apparently the espression of 
strange hallucinations, lo which the tendency to bitt may 
be in part related. In most cases the disturbance of emotion 
is very mai-ked. The ecstatic states common in these cases 
in France ai-e very rare in this couutrs-. and erotic manifesta- 
tions are practically unknown here, The emotion is usually 
painful— fear, horror, anger ; and the convulsive paroxysms 
appear to be, in some cases, the effect of the culmination of 
this emotional disturbance. 

A. close relation exists between these hysternid states and 
epileptic mania. The delirium, which is so characteristic a 
feature of the attacks, often amounts to actual frenzy. The 
manifestations of emotion are more intense, and also more 
chaotic, than in ordinary delirium. The patient's condition 
might be described as one of compressed mania, the outbursts 
of varied feeling and action being too concentrated to permit 
of deliberate expression. 

When a series of convulsions is over, the patient's mind 
usually returns to its normal state, but sometimes mental dis- 
tuibance persists, in slighter degree, for a considerable time, 
and it may even ciimc on apart from the attacks. In one 
child, with delusions after tlie fits, there were occasional 
periods of spiteful mischievousness or of a semi -demented 
state. I have known such patients lo have transient periods 
of suicidal tendency, and even to attempt suicide, with the 
apparent intention of effecting it. In one case, a boy aged 
twelve years had freijuput attacks, apparently hystcroid. be- 
fore and after which he had attempted suicide, having tried 
to hang himself and to cut his throat. The first fit occurred 
six months before he came under treatment, after a severe 
fright. They began with an aura resembling that of epi- 
lepsy, a sensation in the left great toe which passed up the 
body to the head, when he lost consciousness and began 
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" struj^gling." After admiasioii into the hospital, however, 
he had no other fit, iron only heing given. 

Huw profound may be the mental disturbance in some of 
these patients is shown bv the following case, in which the 
mental disturbance of liysteria jiassed into a condition of 
actual inaanity : 

A gill, nseJ 2IJ, liad auffered frum liU, evidently, fioni tlic description, 
hjateroid, Fur alx uontlis. After admission she had sevpral attacks In 
which she slowly fell hockwardf, without pallor, and then etmggled and 
threw hareelf about, being made uiuch more violent by iinj attempt to 
restrain her. Water qaiukly bronght her round, and so did strong fara- 
disation. In some attacks she made blowing noises with tier moiith, and 
tore her hair. After a time the attacks were attended by more mental dis- 
torbance, and sabsequently pBVoiysma of mental diatnrbance came on with- 
ont nny preceding fit. For instance, one day she had a fit, went to sleep 
for a short lime, mid then seemed well ; she got up and dressed herself, hut 
two hours later suddenly began to undress herself, and took off nearly all 
lier clnthes. She was prevailed upon to get into bed, but presently got ont 
again, and began to t»ke down the pictures in the ward, and if any person 
tonched her she attempted to bite, kick, and scratch him. In the coume 
of A few days she presented luuacular weakuen, which increased until 
nhe was in a moat pitiable condition, scarcely able to walk, except during 
paroiysmB of violence. On one occasion she hud managed to slip out of 
the ward unobserved, and was found lyin^ naked on the atairs. tinder 
treatment she improved greatly, became strong, and passed a month with- 
out an attack, but afterwards had an outbunt of such violence that it waa 
necessary to ti-ansfer her to Bethtem. 

After lier adminsLon there she remained without an attack, being quiet 
and industrioDB for seven weeks, when she suddenly became statue-like, 
standing filed and taking uo notice of her surroundings. After an hour of 
this condition she Huddenlr sprang upon the attendant, got her down, and 
would have injured her if not prevented. She then passed into a state of 
hysteroid cODVulsion, throwing the limbs about wildly, and clutching any 
persons near her, and trying to bite them. She waa put into a wet pack. 
After a period of qniet she had another convulsive attack, and then re- 
mained ftill. except for singing hymns. The next day she was better, but 
other attacks recurred. Ultimately she had several recurrences of grave 
mental derangement, with normal interval]!, and at last recovered, appa- 
rently, mental sUbility. 

The case illustrates the close connection between the tran- 
sient maniacal disturbance of hysteria and definite mental 
derangement. When such symptoms exceed in duration that 
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which ran lie ri'gaideil as "paroxysmal," there is always 
danger of their persistence. It is most important to beware 
of ascribing mental symptoms to hysteria because they are 
accompanied by hysterical manifestations. These do not 
lessen the significance of distil rbaiice which transcends the 
range of hysteria. 



ATTACKS 1\T1-:RME»TATF. HETT\Ei:\ HYSTEHIA ASD El'ILEPSV. 



Many carehil observers, as fur instance Trousseau, have 
considered that the characters of some attacks are inter- 
mediate between bysteroid and epileptic fits. But the ten- 
dency of recent study of these diseases has been to discoun- 
tenance the idea that there are such attacks, to regard all 
doubtful cases as belonging entirely to one disease or to the 
other, or as presenting a serial (and not simultaneous) com- 
bination of the two. There is much, however, in the results 
of extensive observation which suggests the occurrence of 
such intermediate seizures. A comparison of the features of 
attacks which we consider epile]itic or hysteroid, shows that 
some deviate very considerablj' from that which we regard as 
a tj-pical seizure of either kind. In some epileptic fits, as part 
of the attack itself and not a sequel, there are jihenomeua 
which remind us of hysteroid seizures. I may refer, for in- 
stance, to the severe attack described on p. 96. It occurred 
in an hysterical girl, who had also purely hysteroid attacks, 
and others similar to that described. The onset was a sudden 
violent fall, without any premonitory symptoms; the clonic 
spasm was shock-like, perfectly epileptic in type, and the 
aspect of the patient was precisely like that seen in a most 
severe epileptic fit. And yet there was throughout a ten- 
dency to opisthotonos, and very brief hysteroid spasm came 
on without any interval, as the terminal stage. 

Co-ordination of the muscular contractions which consti- 
tute the convulsion is the characteristic feature in hysteroid 
attacks; the absence of co-ordination is the characteristic of 
epileptic tits. Bat the initial phenomena of some epileptic 
fits — such, for instance, as the visual and auditory warnings 
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iireviously described — show that the " discharge '' in such 
attacks, when slowly developed and in certain situations, 
may be in the form of a co-ordinated nervous proress. The 
same conclusion is suggested bv some other initial symptoms, 
such as the act of muning. An equally complex act pre- 
ceded the attacks in a patient who had had major and minor 
attacks since rickets in infancy, and presented a family his- 
tory of epilepsy. The minor attacks consisted of slight clonic 
spasm ; the major were severe epileptic convulsions attended 
with tongue-biting. After both he went to sleep, but 
after the minor attacks, before going to sleep, he always 
jumped for five minutes, got on a table or chair and jumped 
off, and tried to jump over the banisters. Both severe and slight 
fits began with hopping round the room on one leg. 

If the discharge may cause, in its commencement, a co- 
ordinated movement, it is not surprising that cases should be 
occasionally met with in which all the spasm of a slight fit 
of genuine epilepsy sliould consist of co-ordinated move- 
ments, /. c. that spasm of hysteroid type should constitute the 
convulsion of a true epileptic fit. I believe that this was the 
case in the patient whose attacks aie described on p. 109. The 
fits occurred almost daily during several years. Sometimes 
they were excited by rising from the sitting posture, at 
other times they occurred apart from movement, both by 
day and night. There was no warning: the attack was veiy 
brief, lasting only a few seconds; the patient was uncon- 
scious, the pupils dilated, the conjunctiva insensitive, and 
after the fit tliere was almost complete loss of the knee-jei'k 
for a few seconds. lint the tonic muscular spasm, always the 
same, consisted in flexion of the left leg and elevation of the 
right arm ; the right hand made scratching movements, so as 
sometimes to indict a nunaber of scratches on the face ; the 
expression throughout was one of extreme alarm, and some- 
times the tongue was protruded. Throughout two years the 
attacks varied verj- little in chaiacter. The character of the 
spasm, the emotional expression, the occasional protrusion of 
Ihe tongue, were hysteroid, but the general course of the 
disease, the sudden brief fits, with complete unconsciousness 
and dilated pupils, rendered it much more closely allied to 
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ejiilepay than to Listeria. Of tlie latter condition there was 
no other manifestation. Moreover, the attacks ceased under 
bromide, and ivere entirely uninfluenced by any treatment 
for hysteria. The fatal case described on p. IS'2 was pro- 
bably also an example of this intermediate form. 

Kmprosthotonic spasm, a tendency to "curl up in a ball," 
is a form o£ co-ordinateil t^pasm occa.sionally seen in esses 
which seem to be of this intermediate class. For instance, 
a boy, a^d thirteen, had suffered from fits for fifteen months, 
which commenced with a sudden start of considerable vio- 
lence, and immediately his legs became strongly flexed, and 
his trunk bent forwards with the head between the knei'j. 
These attacks occurred chiefly in sleep, hut he had somewhat 
similar attacks in the daj-time. which commenced by a tinpi- 
iag sensation in the right temple : then he clasped his handa 
behind his head and bent his head forwards to his kneea, 
kicking with his legs the while. He always passed urine 
during the fit. He also had attacks of sudden faintness 
during the day, hut there was no ti-ace of /irtit ma! at the 
commencement of the co-ordinated lits, and it was during 
the progress of these that the raicturition occurred. He had 
twelve or fourteen fits a day on various treatment. It was 
then found that he practised masturbation : a blister on the 
prepuce i-educed (he fits to from two to seven daily. He waa 
then eircumci^eil, and the attacks ceased at once, and did not 
recur. 

These farts suggest. I think, that the morbid action of 
the nervous system which causes the visible pheoomena of 
attacks may in some cases present such a combination 
of the processes which underlie the bysteroid and epileptic 
forms of convulsion, that attacks occur in which the charac- 
ters of the two forms are combined at the same time, and aiv 
not merely associated in ron$«cuti\'v development. No doubt 
most of these cases may be placed, appmstmately, in one or 
the other group ; hat they show that the two forms of dis«tt9» 
are not sepamted by any fixed and impassable ^rmptomatic 
boondarv. 



CHAPTER VII. 

CERTAIN MORBID ASSOCIATIONS OF EPILEPSY, 

The morbid states with which epilepsy may be causally 
associated have been for the most part enumerated in the 
chapter on " Etiolog}'.'* Some others, however, deserve 
mention, the relation of which to epilepsy is uncertain in 
nature. 

HEAET DISEASE. 

An abnormal condition of the heart is met with in many 
cases of epilepsy, but not in sufficient number to indicate a 
definite relation to the idiopathic disease. In some cases an 
imperfect supply of blood to the brain may have assisted in 
the degradation of nutrition and function, but is probably 
effective only in the presence of a congenital tendency, or of 
a powerfid acquired disposition. 

Organic heart disease does not seem more frequent in the 
subjects of epilepsy than would be expected from its general 
distribution. The cases are, of course, excluded in which 
recurring convulsions are the result of embolic hemiplegia. 

The occasional occurrence of cardiac symptoms as the aura 
of epileptic attacks, gives some significance to a more definite 
relation between paroxysmal cardiac disturbance and con- 
vulsive attacks, such as the following case presented : 

F — , a<]fed 28. No neurotic family history or evidence of syphilis. She had 
had four attacks of rheumatic fever, the last nine months before. Soon 
after this attack she became liable to severe paroxysms of palpitation, chest 
pain, and dyspnoea. These continued for about two months, and then 

13 



VJA AS<<X'IATI0XS. 

<3eafted on tlie oe^niTeDce of some conraUire wiznres, vbicb i g e m r ed 
a'iiuoet dailr up to tbe time of her adnuKicioii. Sbe was fonnd to liavs m 
prefTftolic mitnl mnnxinr. not alwaviK aiidible. OoasioDmllT a sriEUiIie 
UiT3nGnr oonld be heird. Tije bemrt'* action was frequent, 130 — 160; 
t}ie pnW BuM and ratber hard. Tiiere was no goitre. The coBTnlsiTe 
attark* were said to be sometimes preceded br ** swimming in tbe beadt"* 
aouietjxnes bj no warning:. In some of them she was said to bare bitten 
ber too^e. Tbe £rst thing noticed was tremor in tbe right aim and leg. 
witbccct chiT3ge in tbe colour of tbe face. After a few minvtes the head 
and eres wf;« turned to tbe left, tbe bead was thrown baek, the back 
somewbaT ar?b«d, and tbe arms became rigid. Then brsteroid sjmptoma 
<o.-urre-ir tbe anzis were thrown abont, she knocked her bead, and palled 
•-■rr Sia:r. 

T:;e l:T«*»rn>:-i srmi-tvm* <■£ :': e>f aiia-rks weT>f o-.:t s'rion br stopping the 
brea*ii «:.i bj w^ier. aTii cnis^d. The pulse, however, cc-ntinued to rise in 
freqie^cT. t*i'.ziz rane-jj :*low l'^\ aad the attacks of dyspnoea and palpita- 
x'.-.n. which h».i o.varr^^i l^forc the ^;* commenced, asain rptcrred. Manr 
of :•■?■*? w^-r^ carvful'v wat.-he-i. She wo-'.i *;:dienlr press ber band oTer 
th- ! .wrr :\i'* *.-£ t:e *:er::u!u, rnes^ntlr alm^.-^: stop breathing, with teeth 
t:^' •.".T ..-len.-r^i, tkul sr. ^x:re*s:on ^f ex:res:e a!i!Tc and distress on her fare, 
r.^-kis^ to and f rv>. asd able to speik onir a word or two in a whisper. She 
•IeKT:o<e>l a p.kin. us'i^IIj brhind the siemum, beg: suing ^ladziallj. and after 
a few fe-x^nds be^x»ming mc»: intense, shooticg up :o the left sboalder, and 
vjzui'liLjis down tbe left arm to the t:w of the facers. Before she was 
*:tj:LKl?i< '.•£ the imp*=i:ag attJk-'k its apprvxwh could be recvi^xised bj a 
ch^ss* :a the chariu'ter of her pu!<e. PreT:ou*lj i«^ — 1±.\ iroderatelj 
'^j'ft. :t w^uM griiuillj becv>nie smaller and harder .ir.i aiorv frequent, and 
t'l-ea tie ruiu cai::e va. To war* U the height of ire *c:iure the pulse was 
1**.' — ii.O. aai eitrecelv saiall .i?id harvl. but jus: Iv: ;:v the ittatrk began 
'.'.- sul*"!-* tr.-? rul<e •*■ uVi he r. tu-evl to b^vvti:.* <..''::«; r, Nitrite of amyl 
-'fii'cT*! i". a::.a:!v w'---: rl'>".::"c wa* v*.\\iu>.VN:. '; u: i: was cidioult to get 
tn:* res- It ; bj*ran.ier>» several :\v: awav w^re £■,:<'; ev: Iva^ before the 
T.atieLt i-y wh *e :: !>tr'Ll* ar..: uioutli the auivl w,i* a-'vlic-.l. The attacks 
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CHOKtA. 

Ep:I»?i^sv and chorda i\:v vKvas-v^iuilIv ;\>mv- »\uaI. diul were 
*«i in twenty oa><*> of this series, the u\i: oti Ivtw^vn the 
two distii-ses was as follows. In eiirhr e.vse^ ey -vvsy t^visted 
before the chon?a. In twelve the eUe'.va '-vM^vvvi tirst : in 
four of these the rits Iviruu ui rie tiue ot ilie ^■!lovea, and per- 
sisted afterwurvU. lu oiilv iwn v^t ihe<e xxsi< there heart 
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ilisease. In five cases the fits occurred loni: itlter the cliovea. 
the inl^ival being four, six, twenty- Be ven, thirty, and foitv 
years respectively. It seems probable in tlie cases in which 
the fits immediately succeeded the chorea, and possible in the 
cases in which a short interval elapsed, that impaired nutri- 
tion of the motor centres during the chorea may have left a 
predisposition to further disturbance under the action of soma 
other exciting cause. 

The possibility of a close connection between the two 
forms of spasmodic disorder is shown in the following re- 
markable case, in which paroxysmal convulsive seizures were 
pait of a severe attack of chorea, lu them, although the 
spasm was in part that of chorea, so intense as to assume a 
convulsive character, there wais also loss of consciousness and 
spasm of a tonic character preceding and accompanying the 
choreoid convulsion. The signiEcance of this case is that 
the convulsion must be ascribed to the same morbid process 
as that which was the cause of *he chorea. 

Alice P— , aged 15, was admilUd in Ot-tober. 1S75. willi yontral cliorea, 
Tery violent in uliarsclcr. Slie liad liud repated ottaoks of chorea during 
the preceding Beven years, for which she liad been in teveval hospitals. 
She had a loud mitral presystolic murmur. At first the elioreiu niovecnent" 
were greater on the left side than on tlie right. 'ITie attack Imletl four 
tnontliR, and then the chorea gradnally lessened, almost hat not quite 
ceasing for teveral months, and then increased so that in Octuher, ]S76, she 
was readmitted. There wa^ then much mental ohtiiBenesH and a dull aspect. 
When she was at rest in bed the spasm was slight; on movement it 
became ertremo and general. The speeoh was ditlicult. The tongue was 
protruded and withdrawn slowlr. Almost every day after her admission 
ahe had a peculiar convulsive seizure. She gave a gruiiii, berame flushed 
and somewhat cyanotic ; lier bead wus tuiTied to the right, the left atemo- 
mastoid being strongly contracted, and the eyes deviated to the right. There 
wasa good deal of general movement of the limbs, at lirst choreic rather 
than convulsive. She was apparently unconscious. The movements in- 
creased, and ahe bad some degree of opisthotonos for a short time, and 
the character of the Miucements became more convulsive. The condition 
Wted three or four minutes and gradually went off, leaving her in a dull, 
heavy state, and with more choreic movement than before the fit. 

In another fit, which was watched from the commencement, the head 
■gain turned to the right. Tbere was no initial pallor of face, but the 
coDntenance became c 



e suffused than before the 



i 



100 ASSOCIATIONS. 

leg were afFecled with greatly increaBed clioieic movements, while the left 
urm was stretched out ligiidly from the side with the fingers extended, the 
tlmmb extanded and dmwn under the fingers. The njriditj" was calnleptic 
in oharacter. for the arm remained in whatever posture it was given. The 
fit Initted abont two minuteB. and left the patient very utiipid and dnil. 
After she came tn herself the left arm was weaker than before. 

A third fit which was nhBerveil itiffered in some rcBperts, She seemed 
iinconscioQs for hnlf a minnte, and then convulsion set in. The head was 
(Ir«wn violently to the right; Ihe eyes remained o[)cn, the pupils rather 
dilat«d. There was some arching of the back, and tonic spoBm in both 
arms and hands, that in the flexors preponderating, «o that the elbow, 
"Hat, and finger-joint« were ii1l strongly flexed, and the arm was drawn up 
nlmogt to a level with the Bhouldera. After a few aeoonds the right arm 
became affected with a sort of choreic movement, the wrist and fingera 
remaining flexed. The left arm became more flaccid, hut remained motion- 
le«B, while the right arm was affected with tins movement. The legs were 
notapwi&lly noticed, but thei-e was oertainlj not much movement iu them. 
Th9 jawB all the time were firmly closed. The whole condition IriKted 
aboat two minutes, and she was left diill and ntupid. 

Pita similar to these occurred daily for three weeks. Under hypodermic 
injection oE morphia the fits ceaaed, and the leTt arm became stronger, tut 
the choreic movements in it were more eonsidei-nble. She improved for n 
time, and then relapsed and remained stationary until glycerine was given 
(half an ounce three times daily)j which was followed by a very rapid and 
immediate improvement up to a certain point. Afterwards, with toontry 
air and zino, all choreic movements ceased, tlie mitral murmur persistiog. 
A year later, however, she was under the care of » colleajtue wilU another 
attack. 

In ihe next case, also, the convulsive attacks, distinctly 
eiiileptiform. must be ascribed to the morbid process which 
caused the chorea, since they immediately succeeded the 
chorea and corresponded to it in distribution. 

Genrge C — . aged IS, presented himself with a histury nF n first attack of 
chorea, which had commenced six weeks before, and had lasted a month, 
leaving, however, considerable weakness of the legs, that nf the right being 
the greater, and some wcakQeaii of Ihe right arm. During the fortnight 
after the cessation of the chorea he had had several righl-sided convulsive 
attacks, with loss of consoiouaness. Under treatment the fits became much 
loss frequent, but did not cease; the muscular weakness, however, disap. 
peored. The patient hail no cardiac murmur, but the action of the heart 
WM irregular. 
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The attacks wliicii siiccpcd L'lioi'ca are, however, nnich less 
frpqiiently I'pilcptic than hA"stproid, or of an intermediate 
form uot <iuite correspond! nf! to either. In the nest case, for 
instance, the iirst attacks were apparently distinctly epileptic, 
hut subsequent seizui-es, from their character and long dura- 
tion, ivere unlike any onlinaiy epileptoid seizures. 

The patient irae a manled iniiuaQ, thirlj-two juan of uge. As fur ;ii 
could be ascertained, there wm nn faioilj pvedwposition to nervom dimiase. 
She had liad good health in early life. At nineteen jears oF age she had 
an attai'I: at chorea, uci'iisioned by a frij^ht, and snfiicientl; severe to caiiiu' 
her adiiiii^sion into a general hospital, The attack traa a long one, lasting 
two jeai-s. Two years after the ceBsatiun of the chorea, and after »oiub 
trouble, nhe had her flrat convulsive seizure. No fnller actonnt of it could 
be obtuined than that she was stiff, and sc reamed, and bit her tongne. The 
tits continued from tliat time ; and she Raid that of late, when a fit teas 
coming on, objects looked sti-aitge to her iind she san sparks before her 
eyes, and sometiiues an appearance as of smoke or of " all kinds of colonrs." 
She was admitted into the hospital, and there had attacks in which, with 
apparent loiu of consciousness, there was j;enei-al tonic rigidity, bnt no 
clonic convulsion. Some of the attacks lasted several hours j others were 
shorter in duration, and seemed to be eiclted by a nevere cough. 

Another example of the association was presented by a 
patient whose ease has been published elsewhere.* Epilep- 
toid and hysteroid attacks occurred, but the patient suffered 
also from organic ilisease of the heart. The attacks in the 
nest case were probably severe hysteroid seizures after an 
initial epileptic stage. 

Ada S — , when five years uE age, was under my cave for a severe attack of 
chorea, from which she recovered, apparently completely. Threw yean 
after llie chorea, when nine years of iige, she became anbject to " fits." 
These attacks commeni'ed with jerking of the head and loss of power of 
speech fovseveml hours. She was able dtirlng this time to hear quite well, 
bnt was unable to speak. Then siie would suddenly lose connciounnesB, the 
jaws '* champed," a noise was mode in the throat, and " foam " I'oUeoted in 
the month, almost I'hoking her. There was no genei-al convnlfion. After 
the attack she generally slept for some time. At one time these attai.ks 
Mintrred regularly every three weeks. Under treatment the fils hecanie Ic*" 
frequent and slighter, hut there was much jerking of the head after waking 
in the morning, lasting an hour or more. In the slighler filii flip would 
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Biiddeiilv fLilI, be uniible to speak for a, iiiuuieiit, and rigid ; ttiei 
■cream, clulcli with lier hands, and foHm at the mouth. Th 



In the followiDfr cases the chorea succeeded epileptiform 
attacks, and it is probable tliat the two wi-iv tluc to u common 
condition of cerebral inatabilitj" rather than that there was 
any causal relation between them. 

A aiaglt epSleptie fit tvoeeedcd a tiionlh nftcrwarda by lifmiehorea. — 
A lud iiged 17 lutel.v canie under treatment for slight hat chararteristic 
hswichorea. The iift'ection was of two inontlw' duration, and was first 
discovered by objsL'tB lieioK dropped iu winsequence of a " kind of catch in 
the hand." There wax only a slight occaoinnal ttritoh in tlie liand and on 
the right aide of the face, but an attempt at movement was aocompanied by 
I'haKetevistic choreic ioco-oi'di nation. The ri<;ht liand vroa weaker than tlie 
left. (Dynamometer— right r», left 41 hllvt/rumimK.) lie had never 
had rheumatic fe*ur. and there nas no cardiac imiiiiiiii*. His mother snid 
that about three or four yeaiii ago he had an illnca-s, uccoinjiaiiied by twitch- 
inga, and occasioned by fright. Tlii-ee months before the piitieiit came 
under observation, and one month before the cammencenient of the heiai- 
ohorea, he had an epileptic fit. which seemed, as far as could be ascettainecl, 
to have been general. He fell without warning, and during the lit he bit 
his tongue. 

Left-eided fits for s!x inonlha, beghiniai/ in foot ; slight altaek of 
general chorcn —E\Wji,T—, ogei 22, had her first fit eix months before slia 
came under treatment. The catamenia hiid never appeared. She hod iind 
no food for two days hefore tlie firat fit. It wna the same in character m 
subsequent attacks. F^ch began with a sensiition in the left foot ; the left 
leg was then drawn up, the knee being flexed, with a series of jer!c:<. and 
the foot drawn up over the other leg. The sensation then seemed to put 
lip her side to the top of the head, and then back again to her heart, wliere 
ii cuuseil a sort of pain, with which she lost consciousness and fell bnck- 
wurds. WImt happened during the further pivgreas of the fit could not be 
ascertained; iipparcntly Home time elapsed before consciousness was re- 
covered, and uucumin<!to hei-self she invariably asked the time. Two or 
three such fits hud oouui'red weekly. For a few weeks before admission 
she had noticed a numb feeling in the left arm, and when holding an 
object (lie grasp would suddenly relai for a moment, and during about two 
weeks theje hud been involuntary movements in the arms. On admission 
there wei'e well-marked choreic movements of the hands and head, slight 
but quite characteristic, spontaneous. There was very little inco-ordi nation 
on voluntary movement. There was no cardiac murmur. After her admia- 
sion the chorea gradually ceased in the course of sis weeks, and she had no 
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tits. Bit hough nhe nometiraeB lind n flensution such as preceded a fit, com- 
inenoing in the foot nnd passing up to the head. These sensatioHB con- 
tinued for some weefcn after her disuhBrge ; hut ahe had no eeverp fit dunnj; 
tbrpe months in which »he continued to attend as an out-pntient. 

Fit* from infaney, ehiefiij Irft.tided ; cUorta at elevfii, chir-fiy affeeliug 
left side. — A girl aged 16 came under treatment for epilepij, which had 
exiated from infancy. The fiivt attack occurred at six months of age, 
during Bleep. No history of rickets ootilil ha elicited. The attacks recurred 
at fiiKt every three months, afterwards more frequently. When eleven 
years of age she had an uttack of chorea, of three months' duration. 
succeeding an illness with some symptouia of rheumatic fever. The chorea 
began in the left side, and afterwards spread to the right, hut throughout 
it was the more severe on the left side-. During the chorea she had no fits' 
bat they recommenced immediately after the oessation of the cliiirea. The 
fits were preceded by no warning ; consciousnesa ivns lost. The left hand 
waa clenched and put out, the right being kept still. The mouth waa 
drawn towards the left. There was nsiially little or no jerking, but sonie- 
timeii there ivas a ^ood deal, and it was then conKned to the left side- 
There was no evidence of he.irt disense.* 



TUe peculiar partial muBcular contractions, witli^ly distri- 
buted, and generally more or less symmetrical, which have 
l>een called " ])ai*amyoclonus (or myoclonus) multiples," have 
been occasionally observed in association w-ith epileptic fits.t 
Such cases liavf gi'nerally presented evidence of more con- 
siderable change in the cortex of the brain than is present 
in ordinaiy epilepsy. The association is apparently due to 

' A case wliiah, natwithitanding ita cnmplciit}, illuitrates the relation be- 
tween convuUiuuB Hnd chores, is ibnt uf a girl who had slight chorea at 
fourteen, and ntterwardi, at puberty, some tninsieut uttnckt of mental lierange- 
meiit. At twenty-two the lost inach blood at eonflneinoat ; eight days later 
puerperal munia set in, followed, ten days later, by epileptic attaelu- Tlie urine 
was normal before sad alter delivery. She had 100 fits in eight days. Haniaoil 
■ytnptoms followed, and six days arter the last fit chorea returned, and lasted for 
a few weeks (Easterbrook, ' Journal of Meiitsl Science," January, 1900). In u 
caie of chronic chores, asiociated with epilepsy, each epileptic Gt increased tbe 
severity of the choreic movemencs (Becbterew, 'N. Cbl.,' 1164). 

t Ciises recorded by Unverrieht (• Die Myoclonie,* 1891), Britoles ('Near. 
Cent.,' 1806. p. 1015). and fonr case* in one fsudly iiieationed by Mott (Croonisn 
Lectur.'>, Royul Colli-go "l Pliyalciaris, London, ISfOO, Lvctuii: iV). In some of 
tbesecBses tbechnnictcranil energy of tbe muscular con tractions reieuiUied those 
of "electrical cliorna" rathoi' than typical " mjoelonut." 
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associated slight cliang(>s in the cerebial cotte] 
spinal rord.' 



TAROXYSMAL SSEEZINU. 

Among other paroxyumal distiirbances in the subjects of 
epilepsy is paroxysmal sneezing. It is a rare association. .V 
girl with infrequent but well-marked epileptic fits constantly 
sneezed violently sis or eight times after waking in the 
morning, and sometimes woke up in the night with a 
jiaroxjsm of sneezing. There was no local nasal sjinptoni. 
In another patient a violent sneesie often nccurred at the 
onset of a fit, and sometimes a similar sneeze was followed 
liy a moment's unconsciousness. 



■ OF THE THYROID. 



The thyroid is occasionally enlarged in epileptic femall 
who are in the first half of life. It is usually slight 
gree, and unaccompanied by cardiac or ocular symptoms, but' 
may be increased after a fit, and especially after a series 
attacks at short inteiTals. Occasionally the enlargement ia 
associated with frequency of the heart's action, 120 — 160, 
with general arterial pulsation, and sometimes with distinct 
prominence of the eyes. In one case, a young girl with 
epileptic fits from eight months, alt these symptoms were 
conspicuous, but were stationaiy in degree, save for transient 
increase after a fit. The child's mother had suffered from 
charactei'istic exophthalmin goitre fiom the age of nineteen 
to twenty-four, and had then i-ecoveied perfectly. I have 
never met with progressive 8;v-mptoms in cases of this associa- 
tion, but some enlargement of the thyroid will be found, if 
looked for, much more frequently than might be thought, 
in the subjects of epilepsy. I have met with a few instances 
of such enlargement in cases of the pigmentation of the skin 
which is so often caused by arsenic given regularly to jirevent 
bromide rash, but in two these were probably only coincident. 

* Tbe inference hni been drawn from tlie Hisociation tliat tlie epilepiy. In tnetl 
rate, U of (pinal oiigio. Kunlier, lioivevtr, there tetmi no jnatiflotioi 
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iligiaiue is often related to epilepsv. We cannot practi- 
cally sepai-ate the paroxysmal lieadaclips that aie unilateral, 
and literally " hemicrania," from those which are general, 
since botli may be preceded by viBual or other sensory pro- 
dromata, and may entail the vomiting which has obtained 
for the attacks the designation "sick headacbp." 

The common relation is one of substitution. A patient 
suffers from such periodical headaches, often from early life, 
and these cease on the development of epilepsy. When they 
do not cease, they become much less frequent. My notes 
contain many such cases. A girl suii'cred fiom occasional 
severe headaches, preceded, for live minutes, by bright lights 
before the eyes, until epilepsy set In at seventeen, when the 
headaches entirely ceased. Another patient beciime subject, 
at fifteen, to frequent severe, unilatei-al headaches, preceded 
by hemianopia. At twenty-two, epileptic attacks began and 
the headaches became vcrj' rare. The same relation is seen 
with pain of more neuralgic character. In one case parox\'s- 
lual attacks of seveie pain over the eyebiows and across the 
briilge of the nose occurred twice a week until epilepsy super- 
vened, and then ceased entirely. In another, paroxysmal 
headaches, preceded by dininesa of sight, from early life, 
ceased ivhen epileptic tits commenced at thirty, hut retui'ucd 
at thirtj--two on the arrest of these by treatment. So, in 
a woman, severe headaches, to which she had long been 
liable, ceased when epilepsy commenced, during [)regnancy, 
at thirty -one, but I'eturned when her tits were stoppeil by 
tieatment at thirty-seven. 

Many other instances of this relation could be given, in 
several of which the migraine was characteristic in its fea- 
tures including visual prodromafa. 

A still more striking illustration of the connection between 
the two diseases is atfordeil hy cases in which theie ia an 
actual passage of the symptoms of one into the other. Some 
of the sensory symptoms which precede an attack ot 
migraine bear close reseniblance lo those which cunstitute 
the warning of epilepsy, hut differ in their much more delibc- 
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rate evolutiou. The sensorj' disturbance iu out- hand, whid 
slowly paases up the arm in the course of ten minutes, 
like the Bensorv aura of a unilateral convulsion except t 
this occupies only a few seconds. In each caae such rigl 
eided symptoms may be associated with transient inability tt> 
Bpeak correctly. Visual 8;iui)tom9 m&y precede both mi- 
gmine and epilepsy, with a similiir difference in the time of 
evolution, but the zigzag spectrum is specially associated with 
migraine, while simple light or stars precede the epileptic 
attack. Moreover, heniianopia is common before migraine, 
and unknown as the aura of epilepsy, which is preceded only 
by general loss of sight. Yet a transition from one to the 
other is occasionally met with. A girl had suffered during 
childhood from severe headaches precedetl by " colours before 
the eyes, red, yellow, anil blue:" at fourteen she became 
subject to epileptic attacks, with loss of consciousness and 
slight general conrnlsiou. which were preceded by the same 
visual sensation, much more rapid in evolution. A man 
became subject, at fift;i--five, to a " fortification spectrum " 
with transverse heniianopia. loss of the lower half of the 
fields, lasting about a (juarter of an hour, but without head- 
ache. After a time the duration of the sensation iH-came 
much shorter, and brief unconsciousness followed; to which 
was afterwards added slight general convulsion and iuvolun- 
taiy micturition. In another patient, a delilwrate sensation 
of uumbness in the arm, passing to the lips and roof of the 
mouth, with a sense of contraction, was followed bv severe 
headache. After the.se attacks had continued for some years. 
tlie sensation became much shorter in duration, maintaining 
the same character, but the headache was replaced by a brief 
dreamy sensation and a feeling that surroundings were un- 
familiar — ^a characteristic epileptic symptom. 

Mccasibnally attacks of migraine continue after the onset 
of epilepsy, although seldom with the former frefjuencv. 
Both affections may co-exist from early life, as in a case of 
epilepsy since infantile convulsions and migraine from early 
childhood: the headache always preceded by Hamc-like lights 
to one side or tho other, and always followed by pain on the 
side towards which the lights were seen. 
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CHAPTER VIII. 
COURSE OF EPILEPSY. 

Epilepsy mav commence in one of three ways. First by 
minor seizures which occur alone for months or years before 
tliere are severe attacks. The attacks of petit mal are often 
at first slight and attract little notice, but become more 
frequent, until suddenly a severe convulsion occurs. The 
patient and his friends do not associate the two forms of 
attack, and it is always necessary to make careful inquiry 
for the occurrence of minor seizures, antecedent to that which 
the patient believes to have been the first epileptic fit. It 
is common, for instance, for a patient to say that he has had 
fits for a few months only, when attacks of petit 7ncd have 
been occurring for years. I have known such attacks to 
occur during eight years in one case and six in another, 
without any significance being attached to them, although 
one patient often fell. In one instance attention was only 
directed to the attacks, which at first simply caused the 
patient, a boy, to drop his book in class, because, later on, he 
slowly turned round on each occasion. The meaning of the 
minor attacks is only recognised, as a rule, when they give 
place to severe convulsive seizures, and often, even then, 
their significance is not always discerned. 

The second mode of commencement is by severe fits re- 
curring at short intervals, without any preceding y^f^i^ maL 
The second fit occurs within a few days or a few weeks after 
the first. 

The third mode of onset is with a single severe fit, and no 
other fit or sign of epilepsy for months and even years, when 
another attack occurs, after which the intervals gradually 



Itecome less. 
gradation of v 



lii'tween tlie last two forms there is every 1 
rying interval between the fii-st and second fit. 1 



Severe Attacks.- — Jntei-val between the First and Second 
Fits. — ^If an individual suddenly has an epileptic eauvulsion j 
for which no reiilly ailetjuate cause can be iliscoveied, it 
ia ])robably the commencement of ejiilepay. This is tnie even 
if the Bt is referred to some excitant, such as an obviously ' 
indigestible mt'al. The actual result is due to a predis- 
position of the brain, without which only gastric disturbance 
would result. Whether it indicates epilepsy or 
only be conclusively decided by the occurrence of anothw I 
fit. Both patient and doctor anxiously ank, If this is epi- I 
lepsy, when may another tit be expected!' After how long ^ 
•A period of freedom may we anticipate that no other 1 
fit will occur? Xo exact answer to this question can btt J 
given on account of the great variations in the interval b&-J 
tween the tirst and second fit, the moilifiing effect of treat-J 
nient in postponing or preventing a second tit. and because 
we have no means of ascertaining, on any couKiderabie scale^J 
the fi'equency with which a single epileptic tit occurs without 
successors. But some hel]) in forming an opinion may IMl| 
obtained by comiiaring the intervals betwefu the first aw 
second tits in a series of cases. It ia needlens to trouble thsj 
reader with the miiiule details of the statistics: the bro 
facts are piesented by the foUowing statement: — In 14 pflrJ 
cent, the second fit occurred within a week, and in 2b pcfl 
cent, the interval was between one week and a month. Tlinsl 
the interval did not exceetl one month in about two fiftlia c 
tilt' rases. In another 28 per cent, it was between one andJ 
^ix mouths, and in It) per cent, it was between six moctlul 
and a year. Thus in about four fifths of the cases the secondll 
fit occurred within a year. These figuivs only represent the I 
facts as i-egards severe attacks, and the cases in which minor J 
attacks occUlTed during the interval would probably lessen I 
very much the proportion in whicli recurrence was long,] 
deferred. They serve at any rate to show that the risk ot ff 
a second fit remains considei-able for at lea-it twelve months ' 
after the occui'rence of the fii-st fit, and that, although it 
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9 siuall aftei* that interval, it does not |iiactically AU- 
ajipear until some years have passed, cases being occasionally 
met with in which a still longer period elapses, and yet the 
recurrence is followed by other attacks. 

Inleri-atx lict-wten Subsequent A/tacks. — When the disease is 
confirmed, the intervals between the severe fits vaiy greatly, 
and the variation is still fiirther increased by the eKect of 
treatment. 

In oriler to ascertain the proportion of cases in which the 
intervals are long or short, I have compared them at the 
time the patients first came under notice, in a series of 
l-i'J2 casea. But the fact that many cases had been under 
treatment up to the time of obsen-atiou lessens the value of 
the facts as evidence of the natural coui-se of epilepsy. In 
some cases the intervals were too irregular to permit of classi- 
fication, but in 1222 cases the intervals were fairly uniform, 
not exceeding the limits indicated in the divisions in the 
following table. Many patients have a series of fits and then 
an interval, the attacks thus occurring in groups. In this 
com|iutation the intervala between the fits or groups of fits 
are taken into consideration, not those between the separate 
fits which occur together. 

IntercaU ielwrra Fi/t ni 12^2 Cant of EfiUptu. 

Iiitcrrsl not pxceediiijr 1 tliy .... 11-, 

.. mote tl,«« 1 d.y, noC B,«e<ling 1 we«k . 27 I ,,„^,^ ^ ,„_ 

1 iverli .. 2 week! . 17, f 

2 neeki .. I month . 24J 
1 montli „ 2 moutba . 10 1 

2mocitli» ,. 4 „ . 8Ul_ll»6in. 

.. i ,. .. 6 .. . 2 I 

6 ,. „ 12 „ .2 2 ovrr 6 m. 

While iu K tmall proporLioa leas than odq per cent., tlio iiiCvrrat ctci-edcJ n 
je»r. 

It thus appears that in more than three (jiiartcrs of the 
cases (7G per cent,) the intervals of freedom from fits did not 
exceed one month. In 50 per cent, the interval did not 
exceed two weeks, and in 'id per cent, it did not exceed one 
week, while iu 11 per cent, the attacks occurred daily. The 
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interval was between one and six monihs in 21 per cent., 
and it exceeded six months in only 2 jit'r rent. It is probable, 
Iiimever, that lliese figures exaggerate the lelutive frequency 
of attacks. A lai-ge proportion of the cases were observed 
ill hospital practice, and few patients attend a hospital for 
attacks which occur only at long intervals. 

A very large ntiniber of patients stated that they had 
their fits at intenals of one week, a fortnight, or a month. 
Little weight can, however, be attached to these statements 
as evidence of a definite and regular periodicity. When 
such patients record the dates of the attacks, or are admitted 
into hospital, it is found that the intervals ilo not present the 
alleged correspondence with belKlomadal periods. It is evi- 
dent that the statements are appioxintate only, and are sug- 
gested by the current divisions of time. A well-niarkeii 
monthly periodicity is rarely ob8e^^■ed except in the cases in 
women in which the attacks occur in connection with men- 
struation, either before or after the period. 

Slany patients have attacks at intervals which vary beyond 
the limits given in the above table. In these irregular cases 
the greatest interval exceeded the shortest by from five to 
foity times. The ininiinum interval was less than a week in 
more than half the cases, and the maximum inti'rval was 
more than a month in nearly three quarters. 

Groups of Allarki. — As already stated, the attacks may be 
isolated or grouped. The former is the more common, but 
the latter not rare. At periods which vaiy fiom one week to 
several months, series of fits occur, separated by intervals of 
a few hours, sometimes of a day. The number of attacks 
varies from two or three to twenty or more. Thus one 
patient had a series of fifteen or seventeen fits every five 
days; another had a series of seven or eight fits in the course 
of a day nr two, followed by freedom from fits for a week; 
another had two to three fits in the course uf a night at 
intervals of two or three months; another had several fits 
daily for a fortnight and then an interval of several months. 
Tlie number of attacks occuiTJng in each scries often varies 
conitiderably in the sante iodividiuil. Thus one patient, at 
an int>"rva] of a • sometimes only two fits, 
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sometimes sixteen. Sucli recurring groups differ, in this 
customary repetition, and slight seTerity, from the rapidly 
recun'ing attacks which coEstitute the " status epilepticus " 
presently to be described. 

Changes in. flu- Firm of Attack. — Minor attacks, as already 
stated, may precede severe fits, even dui'ing years. They 
may come on at any time during the course of epilepsy, but 
especially when the severe attacks become less frequent or 
cease. Frequently, also, minor attacks, similar to those of 
idiopathic epilepsy, super^-ene in cases in which the fits are 
due to an old organic lesion, especially when this occurred in 
early life. 

Other curious changes in the form of attack aie sometimes 
observed. A child had left-sided convulsions (arm and face), 
the first soon after a blow on the back of the head by a stone 
at eight. The convulsions afterwards became associated with 
laryngeal spasms, which became more and more dominant 
until the attacks consisted only of laryngeal spasm with loss 
of consciousness, and almost suffocation, relaxing quickly 
but not suddenly. These afterwards gradually ceased with- 
out recurrence of the jirevious fits. 

Stati's EpiLXTTtris. — In the case.i just described, the 
patient, as a rule, recovers consciousness in the intervals 
between the seizures. In rare instances a series of fits occurs 
in which the patient does not recover consciousness in the 
intervals, but, while in the post-epileptic sleep, another 
attack occui's. This has been tei'nied the status epilepticus 
(etat de mal epileptique of the Prench). It is a very grave 
condition. In its most severe form, which has been carefully 
studied by Bourneville,* the intervals between the tits become 
shorter, the coma deepens, the pulse and respiration become 
very frequent, and the temperature rises, it may be to 104°, 
106°, or even 107°. Sometimes hemiplegia comes on after 
the condition has existed for several days. The patient may 
die in a state of collapse, death being apparently due to the 
violent and almost continuous convulsions, or, the fits ceas- 
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ing, lie may become delirious and present Bvmptoms of 
menintrilis. with rapid formation of bedsores, and may die 
in tbis stage. At any period the ayniptonia may lessen and 
the patient recover. A large proportion of the cases, how- 
ever, end fatally. Fortunately this severe degree of the 
status epilepticus ia very rare, except in asylums for 
the insane. No instance in which death occurred has come 
under my own obserAation, although I have seen many 
examples of a graver degree of the condition, from which 
the patients have recovered. In most of these the condition 
was caused by the sudden arrest of the administration of 
bromides ; the cessation of this controlling influence ap- 
parently allowed the convulsive tendency to burst forth 
with intense vigour. 

MiftoK Att.iiks. — Many patients who suffer froTH wevere 
attacks, suffer also from minor aeinures. The proportion is 
dithcult to ascertain. The occurrence of the slight attacks 
may elude recognition unless the obaer\er is aware of 
their common forms, and inquires for thcni. They are 
Gehlum associated with the disease by the patient or fiiends. 
Further, attacks are often described as "slight" which pre- 
sent some Bpasra as well as unconsciousness, because they 
are less severe than other attacks which the patient has. 
The attacks of fiefit miil may alone constitute the disease ; 
I have met with one case in which they occurred, without 
any convulsions, for forty years. They may not only be 
associiited with severe attacks, but also with occasional 
attacks of post -epileptic hysteroid convulsion, which are con- 
stantly mistaken for severe true epileptic attacks. The rela- 
tive frequency of these combinations, in the cases in which 
attacks of prt'd mal occurred, is as follows : 

Roth miuor ami innjor iittacka .70 jht ci-iit. 

Minor atUeka iloiia or with liyatiToid &equi.-l . :iO „ < 

InUrvah hetwern Minor Fits. — Minor attacks are, as a nile^fl 
very- frequent in their recurrence. In more than half 1 
cases they occur daily, and often the patient has several ea( 
day. I have even known us many as two hundred very slij 
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attacks to occur daily, ilore frequently there are only two 
UP three, and severe fits occur at intervals nf one to four 
weeta. Occasionally, altliough minor attacks occur daily, 
the interval between the severe fits is several mouths. In 
ahout a sixth of the cases with minor attacks no major 
attacks occurred at any time. When attacks of petit mal 
alone exist they are usually frequent, but if they occur at 
intervals of many days or weeks they are ahnoat invariably 
associated with severe fits. The severe attacks may then be 
more frequent than the slight. Cases are not imcommon in 
which the severe attacks are frequent, occurring at intervals, 
for instance, of two, three, four, or seven days, and in which 
the attacks of pclit mal occur only at much longer intervals. 
These cases are, however, rare. 

Occasionally there is a connection between the alight and 
the severe fits. The slight attacks occur only for a few days 
before, or, much less commonly, for a few days after, the 
severe seizures. In these cases the interval between the 
severe fits is usually several weeks. As already stated, the 
minor fits may occur alone at the commencement of the 
disease, and then, after months or years of slight seizures, 
the severer fits may occur. Conversely, if the severe attacks 
ai-e arrested hy treatment, the slight fits often continue. 

Tim^ of Alfach. — Another subject which deseiTes notice 
is the relative fretiuency with which fits occur by day or by 
night, using the terms as sj-nonymous with the sleeping and 
the waking states. The investigation of this point in KiSS 
cases has yielded the following conclusions: — The attacks 
occurred only, or almost only, during sleep in one fifth {22 
per cent.) ; only, or almost only, by day in rather more than 
two fifths (45 per cent.). They occurred by both day and 
night in about a third (32 per cent.). Some fits occurred in 
the night in leather more than half the cases {57 per cent,) ; 
attacks occurred by day, with or without attacks in the night, 
in four fifths of the casea (80 per cent.). In 1 per cent, the 
attacks occurred only while going to sleep ; in ^ per cent. 
only on waking up out of sleep. In 5 per cent, the attacks 
occurred soon after waking. A much larger number had fits 
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BOOH after rising, and in some rases they occurred only at 
this time. This relation Joes not Bcem to depend on the 
interval after getting up before food is taken, for such 
patients often had attacks after wakin{>; but while still in Led. 
But it is not wise for the interval after rising before food 
is taken to be long. This feature Beenis to be associated with 
the state of the brain left by sleep, and, in connection with it, 
we must remember the peculiar tendency, in some cases, to 
the occurrence of attacks during the process of waking up. 
We are still ignorant of the state of the brain which nnder- 
lies sleep. '^t must be a pecidiar condition of the nerve ele- 
ments in the grey matter, to which the vaso-motor condition 
is secondarv' ; and we know that the nutrition of the elements 
occurs chiefly duiing sleeii. We can understand that this 
may sometimes invoh'e a condition favoiirable to discharge. 
It is rare for attacks to occur during the first half of the 
itight ; although they may come on as the patient is going to 
sleep, this is very uncommon compared with occurrence 
during the process of waking. Uut cases are met with in 
which the attacks occur during both transitional states, 
never during sound sleep or the waking state, liven when 
attacks occur soon after ri>iiug, we can seldom discern a rela- 
tion to the change of posture, because it is usually some time 
after this that the attacks occur. Those who are subject to 
attacks, especially after waking, may also have them after an 
aim-chair nap in the daytime. 

It is somewhat more common for the first fit to occur in 
the day than in the night— rather more than half com- 
menced in the former, rather less than half in the latter. 
When the first fit occurred in the day, the subsequent fits 
occurred only in the day in half the cases, only in the night 
in one seventh, by both night and day in the rest. When the 
first fit occurred during the night, the subsequent fits oc- 
curred only at night in about two fifths of the cases, both by 
day and night also in about two fifths, and by day only in the 
rest. If we may apply to these proportions the doctrine of 
probabilities, we may say that if a patient who has his first fit 
in the day has subsequent fits, the probability is as six to 
one that some of his attacLs will occur in the day; the 



probabilities are equal that his attacks will, or will not, be 
confined to the day; and they are equal that he will, or will 
not, have some attacks in the night; while the probability 
that he ^vilI have attacks only in the night is but one in 
Beveu. If a patient who has his first iit in the night haa 
subsequent attacks, the probabilities are equal that these also 
will occur only by night, op that they will occur both by- 
night and by day, being in each case two in five. The pro- 
bability is as live to one that they will not be confined to the 
day — that is, in favour of some tits occurring in the night. 

Frequently fits which have occurred for a time in one 
condition, during sleep, waking, or both, change their time. 
The conclusions dedncible regarding these are as follows: — 
(1) When fits which have occurred only by night begin 
to occur by day, they commonly continue also during the 
night. (2) When fits which have occurred only during the 
day occur during the night, they commonly cease by day. 
(3) Attacks which have occurred by day and night often 
cease to occur in the day and continue at night, but very 
rarely cease by night and continue by day. Of course, these 
conclusions are liable to many exceptions. 

Uiiation of Attacks to Menxtruadon. — The relation of 
attacks in women to menstruation is a subject on which 
various opinions have been expressed. In one twelfth no 
attacks occiuTcd at the time of menstruation; in one third 
there was no difi'erence at these times ; in more than half the 
attacks were worse at the monthly periods. Most frequently 
they were worse before the period ; next in frequency during 
the period, and much less frequently after the period. Some- 
times the period of this occurrence is variable, and may he 
either before, during, or after menstruation. In two cases 
fits never occurred at the '' periods " when menstruation was 
regular, but they did when it was irregular. 

Pregnnncy. — The influence of jiregnancv on. the occurrence 
of attacks is various. As already stated, the disease may 
commence during pregnancy, and may occur only during 
that state. In one case the fits commenced halfway during 
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|iregnuncy ami contiuufil until thi- end of lactatiim. v:\icn 
they ceased, to return duiinfr the next pregnancy and jieriod 
of suckling. Fioedom for Kve years followed, and then they 
returned siiuntaiteously and persisted. Pregnaucy sometimes 
makes no difference to the disease, but, on the other hand, 
in the majority of cases they are less fi-eiiuent during posta- 
tinn. In one case they occurred then in the niglit only, 
although ut other times hotli iu the sleeping and wakinp 
slutes. A consider able number of patients have almost or 
complete immuuity during every pregnancy; in one nf these 
a fit occurred three days after each confinement. 

As a rule, epileptic women are free during parturition. 
In one case the first fit occurred three hours after childbirth. 
If a fit does occur during labour, it has mil usually any un- 
favourable effect. 



Aciitr />(«■«,«(. -^During an acute febrih- disea!;e. a patient 
is usually free from attack.s. ^Vn exception ia scarlet fevei-, 
during which they sometimes continue with increased 
severity. This exception is noteworthy in connection with 
the inHuenee of this disease in causing epilepsy (see p. 28). 
The attacks usually return verv soon after the cessation of 
the febrile disturbance, and hence, if it has been necessary 
to omit the special treatment during the acute disease, it 
should be promptly resumed. In i-are cases such disease is 
followed by a long period of fieedom. A child, with strong 
inheritance, suffered from fits from two years of age till 
seven, when they ceased during an attack of fi-phoiil fever, 
and no recurrence look plaic until the age of twenty -seveu. 
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PATHOLOGY. 

Thk naked-eyfi appearaaee of tlie nerve-centres in idio- 

patliic epilepsy is for the most part that of healthy organs. 
The slight opacity and thickening of the meuingea in some 
cases of long duration, and the more distinct signs of menin- 
gitis and of vascular dietui'bancefl seen after death in the 
status epilepticus, are apparently merely secondary changes. 
If the patient has died in a tit, the post- mortem appearances 
are tliose of the intense venous engorgement which is so 
conspicuous diiring life, and they differ little from those met 
witii after ordinary asphyxia. The veins and sinuses of the 
hrain are distended with hlood, and so also are the sys- 
temic veins and the right side of the heart, Ecchymoses 
on the surface of various organs have been found after 
seiKures of great severity, and must be ascribed to mechanical 
congestion. After repeated convulsions fatty changes in the 
heart and striated muscles have been found (Mott). 

Lrreat as is the aid which the microscope has afforded in 
the investigation of the structural changes in many diseases 
of the nervous system, it cannot he said to have thrown much 
light on the natui'e of idiopathic epilepsy. Of the minute 
histological changes which have been described, most, if not 
all, of those which are not common to many other diseases, 
are simply secondary, the result and not the cause of the 
violent functional disturbance, or the effect of the repeated 
passive congestion to which the organs have been exposed. 
Such aie the increased size of the blood-vessels; enlargement 
of the perivascidar spaces, and the presence in them of leuco- 
cytes or pigment, relies of recent or old congestion. The 
yellow pigmentation of the uerve-cells to which importance 
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h^ been ascribed, is probably witboiit sigaiiicaDce. The 
arute changes in the cortical celU found afler death in the 
status epilepticus (confluence of the Xissl granules) are con- 
fitted to cases with hj-perpjTcxia.* 

It is more than doubtful irhether aov importance is to be 
aKcribed fo the induration of the comu Amnionis (jies hippo- 
rampi), to which bo much weight has been attached by 
Meynert ami others. Although changes of tiifling character 
(atrophy and induration with wasting of the cells) have been 
described a» present in one half of fifty cases of epilepsy 
examined {Bnitz, 'Berlin. Gesellsch. f. Psych.,' Dec., 1897), 
they cannot be regarded as significant, being found apat-t 
from epilepsy. All physiological and pathological considera- 
tions render it improbable that the lesion has any direct 
rrlation to the disease. In the cases of epilepsy which I 
have examined, the comu Ammonis was perfectly healthy, 
and in two cases in which the structure was diseased, 
liie patients had never suffered from con\"\dsion or epi- 
leptic symptoms. Nor can weight be attached to th© 
rlianges formerly described in the STmpathctic ganglia. It 
is difficult to conceive that a disease which may exist for fifty 
years without the slightest other symptom of disordered 
action of the sympathetic, can be due to conspicuous altera- 
tions in these ganglia. 

In considering, then, the pathology of ejtilepsy, we must 
seek other evidence as to its nature than that which ia 
aflordeil by the negative anatomy of the idiopathic disease, 
and must draw our inferences from the morbid changes in 
organic disease attended by coavulsion, from the results of 
experiment, and from the facts ascertained by the clinical 
study of the disease. 

It has been already pointed out that the muscular sjiasni 
which constitutes the moat conspicuous feature of the attack, 
must be regarded as due to the sudden violent action, the 
" discharge," of grey matter ; and that the sensations which 
the patient experiences before losing consciousness are due, 
directly or indirsctlyt tp tlu nine cause — to the commence- 
ment of the difl^migjQ^lQ^y this, the subject of the 
• M«it, 'kti^ '^ Atjlata,- vol. i, p. +03. 




palliolog^- of ejiilepsy reBolves itsolf, in the main, into foui- 
questions : —What is the seat ot the discharge which thus 
produces the sj-mptoms of the fit!-' Is the seat of the dis- 
charge the seat of the disease 't How far does such discharge 
explain all the symptoniB of thi' attack l-* What is the nature 
of the morbid change which causes the discharge? 

What is the seat of the primary iliarharpey What grey 
matter is it which thus suddenly stimulates the nerve-fihren 
and the muscles ? It is hardlj- ueeeaB:iry to remark that the 
spinal cord acts only as a conductor, and that the overacting 
grey matter is to be sought for above it, within the skull. 
Ilegarding the encephalic masses, we have first the teaching 
oi experiment. On the one hand the researches of lirown- 
Sequard and Kussmaul demonstrate that in the lower animals 
conTuIsinns may take origin in the pons and medulla, since 
they may occur when all other parts of the brain have been 
removed. Jiotlmagel has further shown that there exist in 
the medulla oblongata, adjacent lo the centres which regu- 
late the respiratoiy movements and the state of the vessels, 
etrueturoB capable of giving rise, by their excitation, to 
general convulsions — " the convulsive centre " as he terms it. 
But these experimental facts relate only to the lower animals, 
and the convulsions are not identical in character with those 
of idiopathic epilepsy {vide ■postea). 

On the other hand, of all regional diseases nf the brain in 
man, lesions of the convolutions stand almost alone as a 
cause of convulsions, and experiments demonstrate that 
irritation of the cortex in the motor region has the same 
eft'ect.* The results of experiment seem, indeed, conclusive. 
A limited gentle stimulation at any jioiut in the motor region 
causes convulsion limited to the related region, a stronger 
Of a more diffuse excitation causes a convulsion which 
becomes general. Moreover Ewaldt has found that excita- 
tion of the auditory and visual regions causes characteristic 
epileptic convulsions, in harmony with the clinical facts of 
attacks which begin by an auditory or visual aura. These 
centres must he intimately connected with those for motion, 

" HngbliDgi Jacfe»'iii, Feriier, I.QCinni, und mniiy otLerB. 
t ' Neuc. C^nc.,' 1808, p. G19. 
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as ilhistrated by the energetic iiiotion ill animals caused by 
an alarming sjght or sudden sound. 

The experiments of ^s'otlinagel liave given rise to many 
others, in order to ascertain the precise origin of the con- 
Tulsive spasm. The investigations of Zulien suggested that 
clonic apaam had its origin from the cortex, tonic spasm from a 
centi-e in the pons. This view ia inconsistent with the results 
of simple observation of con\'ul8ions. The most distinct 
feature of the spasm is the gradual ti-ansition of the tonic 
to the clonic spasm, by remissions, at first fine, but becoming 
coarser, until Ihey amount to distinct intermissions. It is 
impossible to doubt that both are forms of the same process 
and [jroceed from the same seat. That tonic spasm may be 
produced by stimulation of the pons may be a fact, but it has 
no bearing on the origin of that of epilepsy. 

The subject has been thoi-oiighly investigated by Bechterew 
and his pujiiU." He confirms the notorious fact that convul- 
sions are excited by electrical stimulation of the cortex, 
and, according to its degree, are local or general. Further, 
the convulsion excited by prolonged stimulation may consist 
cither of tonic spaani or of tonic which passes into clonic 
spasm, followed by coma, as in a typical epileptic fit. The 
result is especially t\*pical if the motor centres nf both hemi- 
spheres are simiiltaneously excited. But the same result 
follows if one centre has been previously excised. If both 
cortical centres have been removed, the stimulation of the 
white substance causes only tonic spasm ceasing with the 
application. The effect of injection of substances that cause 
convulsion, as absinthe or cinchonine, indicates that convul- 
sion may be generated from the mesencephalon or lower 
structures, since it was produced after removal of the hemi- 
spheres, but with only a slight degree and irregular form of 
clonic spasm, while, after partial removal of the cortical 
centres, the clonic spasm was slight in the parts correspond- 
ing to tho centres removed, but the tonic spasm was equal 
everywhere. 

Although these facts confirm the view that convulsion, 
especially tonic, may be generated from the mesencephalon, 
• Uechtorew, 'Neurol. Ccntp»lbl.,' IHOO. 
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they constitute no evidence tliat tlie attacks of ordinary e 
lepsy arise there. Moreover, when disease of tins regioa 
causes convulsions, there ia often or generally a high proba- 
hility that it does so by an upward influence on the cerebral 
cortex. Itccbterew found that the convulsions produced in 
guinea-piga by the jiuncture of the pons with a needle, 
ceased if the cerebrum was separated from the pons. The 
conclusion he reaches as the result of his laborious and im- 
portant inveatigationa ia that, in epilepsy, the convulsions 
are due to discharge in the cerebral cortex, and that, although 
the basal parts may give rise to convulsion in injury and 
poiaoniug, this ia chiefly tonic: and when the con^Tilsion is 
distinctly epileptiform, it is undoubtedly due to the cerebral 
cortex. 

The teaching of pathology is clearly, as Wilks long ago 
insisted, that epileptiform convulsions have, in moat cases, 
their origin at the surface of the brain. Organic epilepsy 
is found always to be due to cortical disease, to active irrita- 
tion, as by a tumour, or to an old stationaiy lesion, especially 
traumatic or other softening. The facts illustrating this have 
been already nienlioned. They justify the conclusion that 
epilepsv ia a disease of the cerebrnl cortex. 

Pathologj- thus points to a definite conclusion, to which 
experiment is less opposi-d than may be assumed. From 
clinical observation we may gain other important infor- 
mation. The study of the modes of onset of convulsions is 
specially important as supplying evidence of the structures 
in which the discharge commences. The commencement in 
tlie limbs is, when deliberate, by movements which we only 
know to be diiferentiated in the cortical centre. Equally, 
or even more significant, are the auras referred to the special 
Menses, or consisting in mental processes. We have seen 
that, of all the fits wliich begin so deliberately as to allow 
the patients to bo conscious of the onset, a special-sense 
warning is present in a fifth — that is, the discharge, as far as 
we can ascertain, commences in a special-sense centre of the 
cortex. It has been proved, moreover, that stimulation of 
the auditory or visual centre in an animal may excite a con- 
TulsivB attack.* Hence the conclusion seems inevitable that 
• E*«1J, ' Neur. Ceutmlbl..' 1898, p. 610. 
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the discharge in such cases commences in the hemispheres. 
It is equally clear that an attack which begins with a psychi- 
cal aura cannot commence with a discharge in the medulla 
oblongata. vSuch an attack we ciui only conceive as com- 
mencing in the highest of the cerebral centres. 

We may therefore conclude, with Ilughlings Jackson, that 
the teaching of patholog}', if inconclusive alone, is right in 
its indications, and that, in at least most epileptic attacks, 
the process of the fit commences in the cerebral hemispheres. 
The conchision thus reached derives additional strength from 
the experimental demonstrations, already referred to, that 
epileptiform convulsions may be excited by irritation of the 
motor region of the cortex. The case of epilepsy recorded by 
Oebeke (see p. 103) is of special significance, in that convul- 
sions, formerly general, were arrested on one side by a lesion 
in the central ganglia of the opposite hemisphere, demon- 
strating that the discharge in idiopathic epilepsy may pro- 
ceed from the cortex of both hemispheres by their simul- 
taneous activity. I have met with a similar case ; frequent 
general convulsions occurred from two years of age until 
fourteen, when an attack of right hemiplegia came on with 
transient aphasia. Six years later there was still consider- 
able weakness of the right limbs with inco-ordination and 
mobile spasm of the hand. The fits had continued, but ever 
since the attack of hemiplegia they had been limited to the 
left side, and commenced bv deviation of the head to the left. 

If the significance of these facts is clear, and most epileptic 
fits are io be regarded as the expression of a morbid process 
in the cerebral cortex, the question arises, are we not justified 
in assigning all idiopathic convulsions to this situation? 

There is one group of auras which may be regarded as 
supporting the view that the fits which they initiate take 
origin in the medulla; the warnings that consist of a sensa- 
tion referred to the functions of the pneumogastric, con- 
sisting of epigastric sensations rising to the throat, choking, 
dyspnoea, palpitation, commence in this part. The pneumo- 
gastric nucleus and respiratory centre are believed to be 
in close proximity to, and connection with, the supposed 
convulsive centre, and it is readilv conceivable that a com- 
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menring iliscliaipe in this situation may lead lo ilisturbance 
of the respiraton- and pneumo gas trie centres hefoie it causes 
general con%-ul8iona. But on this point other facts must be 
taken into consideration. The phenomena of conscious aen- 
sation make it certain that the whole body, with all its func- 
tions, is represented in the cerebral hemispheres. When a 
discliurge originates in certain parts of the hemispheres, the 
central structures connected with the vagus, or representing 
the respiratoiy processes, may be the seat of the first dis- 
charge, or may, at least, be the moat sensitive to the com- 
mencing disturbance, and be the channel through which the 
consciousness is first impressed. We must remember that 
these central representatives of the vagus are the most 
readily disturbed in emotion, such as fear. Thus the early 
affection of these centres, which we have just considered to 
be ]iossible in a discharge originating in the medulla, is 
e(|ua]lv possible in a discharge originating in the cerebrrim. 
No weight can therefore be placed on the pneumogastric aura 
iis evidence that the discharge originates in the medulla. 
This conclusion is supported by cases which show that this 
iiura is sometimes felt in attacks which certainly commence 
in the hemispheres. As already stated, this pneumogastric 
aura may be associated with special-sense warnings even of 
high elabomtion. 

Cases are very few which afford any clinical evidence that 
the disehaige commences in the medulla. It is possible, how- 
ever, that, in cases of retlex comnjlsions, especially in infancy, 
the process occuis in this situation. Almost the only 
example of idiopathic epilepsy which has come under my 
notice in which the symptoms suggested that the discharge 
originated there was the patient whose case is mentioned on 
p. 109, in which passive movements of the tmnk, as alight 
flexion of the spine, invariably caused an epileptic fit. at- 
tended by loss of consciousness. Although there was no 
epileptogenic zone, the attacks remind us of Itrown-Seciuard's 
epileptic guinea-pigs, in which the convulsions certainly did 
not originate above the pons. But in auch a case it is 
probable, from the loss of consciousness, that the result was 
produced by an upward influence on the cerebral cortex. 
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The concliision, then, is that the convulsions in idiopathic 
epilepsy commence by the discharge of the grey matter 
of the cortex. This brings ns, however, to the second 
question : Is the seat of the primary discharge the seat of 
the disease? If, by such discharge, all the symptpms can 
he accounted for, we have no need to go further, and the 
theory that any other pathological process underlies the 
phenomena must rest upon its independent evidence. To 
learn, therefore, whether the seat of the discharge can be 
regarded as the seat of the disease, we must consider, first, 
whether there are any symptoms for which the discharge 
of grey matter, which causes the aura and the convidsion, 
cannot account; and, secondly, whether there is direct evi- 
dence of other morbid action. 

It was formerly held that the discharge itself, though 
originating in the hemispheres, is due to vaso-motor spasm 
affecting particular arteries, and exciting the discharge by 
causing local cerebral anirmia. Another theory ascribed the 
convulsion to the discharge of a convulsive centre in the 
medulla, and the loss of consciousness to arterial spasm in 
the hemispheres due to the action of the vaso-motor centre 
in the medulla. 

Is there any evidence that vaso-motor spasm in the 
brain causes loss of consciousness, or any of the symptoms 
of the attacks? The evidence may be put, if somewhat 
baldly, yet I think accurately, thus: — Epileptic attacks 
are accompanied, at the onset, by pallor of face. Pallor — 
that is, antemia — of face is evidence of anaemia of brain. 
Ancemia of brain, as Kussmaul and Tenner have shown, may 
cause loss of consciousness and general convulsions. The 
arteries of the meninges (and probably also of the brain sub- 
stance) may be made to contract by irritation of the sym- 
pathetic in the neck. Therefore loss of consciousness in 
epilepsy is due to anaemia of brain, the result of vaso-motor 
spasm ; and, some would add, the convulsions themselves are 
due to the same cause. 

The gaps between the steps of this reasoning are consider- 
able. Moreover the first two statements are themselves not 
true. Epileptic attacks are often accompanied by no i)allor 
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of face, ami tins is true umst foiis])iciioii8ly of liiauy attacks 
of petit mal. Further, the uBsiinijilion that vaso-niotor spasm 
of th(! face is evidence of vaao-motor Bpasm in the brain is 
not warranted. Surface veBsels have no necessary corre- 
s]iuiiilence in their condition with those of deeper structures. 
We do not infer that the brain is congested whenever the 
face blushes, and why should we aMsume that the bi-ain 
becomes an:riiiic whenever the face becomes pale!' We have 
seen that a discharge in the brain may cause a contraction of 
the peripheral vessels. Pallor of face is conspicuous as part 
of the ordinarj- phenomena of cardiac syncope, but convulsion 
is not. Although the discharge may impress the conscious- 
ness tirst through the pneumogastric centres, it is certain 
that cardiac failure is not the nrtJinari/ cause of loss of con- 
sciousness in epilepsv; loss of consciousness mav occur with- 
out either failuie of the pulse or pallor of the face. 

Thus between the fact that profound ancemia of the brain 
and medulla oblongata will cause both loss of consciousness 
and convulsion, and the theoiT that these are commonly so 
ciiused in epilepsy, there is a gulf over which no bridge ha.'i 
yet been placed." It is a gidf, moreover, which is widened 
by every addition to our knowledge of the clinical histoiy of 
the disease. 

The clonic spasm of the epileptic lit is developed from the 
tonic spasm, first by slight remissions, gradually increasing 
to comjdeto intermissions. The clonic stage corresponds to 
the cyanosis which results from interference with respiration, 
and observation of fits siiggests that the venous congestion 
induces the change, as Axenfeld and A. Foville have asserted, 
by interrupting and ultimately arresting the spasm which, 
before existed. The fixation of the cheat in an epileptic fit 

* " Altboagli t'lperiuipntal inveatigation lina tlirown muoli ligbt upon tlio 
(Inrli places of uxperimvntnl patholagj, it liRi broughC wUli it some caiifnsioii 
into tho rogion of pnctiwl medicine. Ttaero nTe anitlngiet ami close relatiooB 
between tbe cQiiTulaire phenomeriB of rabbits whicb nre liled to 'tcath, of guinea- 
piga Kith their spinal cartls half Bunilered, and the coavulaive paroijcma of epi- 
lepty; bat the caies aro not identical, and ultliougb experiment may etiicidDte 
the Tuechaniim of tbe attacks— some parts or which mny be tlit; same in tho tno 
caiea — it may Iciive natonched tbe real patbolug; of the disease, the clinical 
liistorj of which is peculiar to itself and more or less widely different from tlioie 
of the leveral piirnxjims artiScIally indnced." — Iteynolds, ' Epilepi;,' p. 250. 
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simply does in lui iuieuse manner that which we ilo in a 
elightev manner when we arrest an hysterical convulsion by 
closing ilie mouth and nose. The view that the tonic spasm 
is only clonic spasm compressed, that the clonic spasm is only 
the tonic spasm spread out, is supported by the fact that in 
attacks which hejrin slowly the slight initial spasm is almost 
always clonic, and as the discharge spreads and hucomes more 
intense the upasni becomes tonic. In local epileptiform 
seiKiiroa the sjmsm is often clonic throughout, which is also 
in accordance with the physiological fact that tonic spasm 
consists in, tso to speak, superimposed clonic spasm. 

Moreover, the peculiar fimctional disturbance with whicli 
many fits begin, often precise and unifoim in all attacks, 
is a symptom which cannot be explained by so random an 
influence as arterial spasm. 

The conclusion, then, is that all the phenomena of the &l» 
of idiopathic epilepsy may be explained by the discbarge nf 
grey matter; that the hyjiothesis of vascular spasm is as 
unneeded as it is unproved; that there are no facta to 
warrant us in seeking the seat of the disease elsewhere than 
in the grey matter in which the discharge commences; that 
this is in most cases within the cerebral hemispheres, gene- 
rally in the cerebral cortex, although possibly in some 
instances lower down, even iu the mesencephalon in the case 
of convulsions of untypical character. 

While we ran thus refer the discharge of epilepsy with 
confidence to the cortex of the brain, it is otherwise with the 
jireeise elements of the cortex in which it originates. Until 
lately no doubt was felt that the nerve-cells are the source of 
nerve energy-, tliat from them the nerve impulses proceed 
alike in health and in disease. But the recent change in 
opinion regarding tlie constitution of the nervous system, the 
discovery that it consists of discontinuous neuronn, suggests 
that this ojiinion must he modihed. The fact that each 
neuron consists of a group of fibrillar, associated in T 
cylinder process, separiiting at its termination, passing un- 
interruptedly thiough the neiTe-cell, and separating in its 
branching processes or dcndrons, to terminate by free ex- 
tremities iu the spongy grey matter, involves a more com- 
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p]ei(' cliaiigi' ill our [■oiicepliniis thaa is as yet ever;"wlipre 
recogiiiseJ. We have to regard the ntTve-ceil as the vital 
centre of the neuron, through its nucleus and protoplasmic 
prolongations, hut without relation to the production of nerve 
energy, if the nerve-fibrillic pass continuoualv through its 
suhstance. Wc must look to the terminations of these in 
the spongy substance for the origin of the impulse, just as it 
originates at the peripherj' (skin, etc.) in the extremities of 
the sRjiai'ated fihrillte. In the spongj^ substance the renewal 
of nutrition can take place readily from the fi-ee access of 
plasma, aa it can scarcely do in the closed nerve-cell. Func- 
tion must be excited by the passage of impulses to neigh- 
bouring dendrites which terminate in proximitj'. But there 
must be a close relation between the fibrillie of associated 
neurons to pei-mit voluntary action of many muscles, and 
there must also be a readiness for energetic action which may 
conceivably permit apparently spontaneous discharges. 

Considerable as may be the difficidties involved in this 
conception of the infinite subdivision of the discharging 
elements in the spong\' substance, they are scarcely less if 
we regard the nerve-cells as the source of discharge. Even 
in their case the multiplicity of the discharging elements is 
so vast that the ditBcultj- of conception remains almost the 
same, and yet from such difBculty there is no escape." 

Physiological knowledge does not enable ns to discern 
clearly the nature of the process of "discharge." The pre- 
cise nature of nerve force and of its conduction are still 
matters of discussion. We cannot doubt, however, that the 
sudden morbid jiroduction of nerve energy in disease occurs 
by a pi'ocesa essentially the same as that which permits its 
release in he.alth. All that we are able to discern indicates 
that this process depends on chemical union between the mole- 
cules of the nerve stmcturcs and the oxygen conveyed to them 
from the blood by the plasma with which they are bathed. 
Within the complex molecules of the nerve substance the 
atoms are in delicate equilibrium, kept apart by a high 

* Recogiiiuble cbangeB in tbe cortical dendrites ti&vi! been deacrilied aa tlic 
effect of toxic doie* of bromid«, tlie ng-eiit tlmt cliielly controls epilcpiy.— 
TTrigbt, ' Bnin,' Snuiiuer No., 18S8. 
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degree of interatomic motion, wliicli only needs the ud<led 
motion of a " stimulus " to release them and permit the 
closer union with the osygeu from which simpler compounds 
result, with less intra- molecxilar motion. The balance es- 
capes as nerve force, apparently putting down the conducting 
tracts, continuous series of molecular combinations, by a 
process analogous to that hy which it arose — -a process of 
chemical action under the influence of vital conditions, of 
esploajve rapidity, but strictly limited in range. Electrical 
changes ait^ndintr conduction are probably collateral, and not 
direct indications of the nature of the process, although the 
future may jierhaps show that they are related to it in ways 
of which we have as yet no conception. 

If we recognise, as apparently we must do, that chemical 
processes, in the vital tissues of the highest elaboration, 
underlie normal nerve action, we must also recognise the 
extreme suddenness with which they may be proiluced (as 
in the instant reflex action, or the energetic movement to 
escape perceived danger). The suddenness of the discharge 
in epilepsy scarcely transcends that of normal action, at 
least not in a degree to make it difKcult to refer both to the 
same process. The difference lies in the occuiTeuce of the 
morbid discharge without the normal stimulus. We must 
assume an abnormal state of chemical nutrition, whereby (he 
molecules are more readily detached, and their atoms yield 
with undue facilitj' to the attraction of the adjacent oxygen. 
Il may be that this release is effected by a stimulus too slight 
to be perceived, or the process of morbid nutrition may 
]ii*oceed to the degi'ee of dissociation, so that a spontaneous 
separation and simpler interatomic union takes place. Once 
set up, the motion released will act as a stimulus on adjacent 
molecules and spread in the nerve substance with the explo- 
sive rapidity which vital nutrition seems to permit. 

All functional activity involves a breaking up of molecules 
and their renewal from the nutritional constituents of tho 
jdasnia. But they are not I'enewed in piecisely the same 
manner. There is a difference in constitution, distribution, 
and relation, which, minute though it is, facilitates a repeti- 
tion of the same process. It makes the recurrence of any 
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ilischaige more facile, and this in a degree pro]>nrtione(l to 
the frequency of its occurrence. It is this tendency wliicli 
normally permits habitual acquisitionB, and renders Buch a 
disease as epilepsy self -perpetuating. The tendency is only 
to be prevented by long- continued restraint of the morbid 
process, by which the nutrition is at last fixed in normal 
stability. 

The process of inhibition, which plays so prominent a part 
in many minor attacks, and in the initial stage of many severe 
seizures, seems at present to baffle our efforts to explain it. 
It was formerly regarded as the result of an increase in that 
" resistance '' in the nerve-centres which normally controls 
and limits nerve activity. The resistance was supposed to 
be a function of nerve-cells related to, but distinct from, that 
which causes their discharge. But, when scrutinised, this 
is merely a translation of the phenomena obsen-ed into terms 
of nerve physiology. The fact of " inhibition," of arrest 
of action, is certain ; but its nature is not elucidated by its 
description as "increased resistance." We need to have 
some conception of the process by which activity is per- 
mitted and prevented, and of that we have at present no 
discernment. This is seen if we consider the fact that the 
seat of discharge, the structures whence nerve energy is re- 
leased to traverse the fibrils, may be, ]>erhaps must be, the 
extremities of the dendrites, of the branching processes which 
end in the spongy grey matter, and for the most part conduct 
towaids the cell, and for the most part also through it. If 
this is true, we must look to the structure and function of 
the mysterious substance in which the dendrites end for 
the explanation of these phenomena. Without accepting the 
doctrine of amiEba-like movements of the dendrites, bringing 
them now into proximity to the nerve-endings from which 
they are stimulated, and now withdrawing them from the 
influence, we can yet conceive that changing relations may 
occur, which give rise to the phenomena observed. We 
know nothing of the functional characteristics of this spongy 
substance, but can conceive that they may be such as to 
subserve all the conditions necessaiy to explain the facts. 

The phenomena of hysteroid seizures seem to point to an 
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instability of gn-y matter vf diii'erent seat ami perhaps differ- 
ent kind. The excessive Tiolence of tho muscular spasm in 
that disease is comparable only to the convulsions of epi- 
lepsy and tolanus. The phenomena appear due to the more 
deliberate and sustained overaction of centres whicli are con- 
cerned in specialised, co-ordinated movements, and in emo- 
tional manifestations. The fact that these seizures often 
succeed attacks of epileptic petit mal has been regarded 
by Hughlings Jackson as evidence that the hysteroid 
convulsion (like the automatic action, p. 141) is always 
due to the I'eleaae of lower centres fi-om the control of the 
higher by the temporary discharge of the latter. He has 
urged tbiit an actual discharge of grey matter can only give 
rise to inco-ordinate "coarse" effects. That co-ordinated 
convulsive action may succeed attacks of true epilepsy, is 
beyond question; but it is also beyond question that the 
co-ordinated phenomena are not always preceded by epi- 
leptic symptoms, and, on the other hand, it seems certain 
that co-ordinated movements may result from a true dis- 
charge such aij occurs in epilepsy. 

It haa been already suggested that even for the cases in 
which thia symptom succeeds a true epileptic seizure the 
hypothesis of "loss of control" scai-cely affords an entirely 
adequate explanation. We can discern no difference between 
epileptiform attacks which are, and those which are not, 
followed by such symptoms. Hence their occun'ence must 
depend upon eome other condition, a condition pertaining to 
the nervous organisation of the individual, and not to the 
form of attack. This is supported by the fact that cases, 
in which ei)ileptic attacks are succeeded by hysteroid con- 
vulsion, present preponderant characteristics in age, sex, 
causation, and the condilionu under which the fit occure^. In 
these respects the patients resemble those in whom such 
attacks of hysteroid character occur without any preceding 
epiloptoid symptoms. These facts make it probable that 
there is in these epileptics, in addition to the instability of 
nerve-tissue which causes epilepsy, also the instability, what- 
ever it may be, which gives rise to hystei-oid attacks. " Loss 
of control " may be the immediate mechanism by which this 
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jnstaljility is thrown into operation, but it will not alone 
account for its exist-ence, and ia no necessaiy condition for 
its manifestntion. Nevertlieleas, in some patients, the hya- 
teroid tendency may be so slight that it never manifests 
itself spontaneously^ — never except during the post-epileptic 
state. 

Such forma of attack, in which the convulsive phenomena 
are violent in degree and disorderly in sequence, are in the 
lowest grade of co-ordinated phenomena, while the highest 
are tliose forinsi of involuntary action which we call auto- 
matic. In these, complex actions are performed, sometimes 
with considerable skill, of which the patient is subsequently 
entirely unconscious. Hughlings Jackson has maintained 
that these are really post-epileptic phenomena. That they 
are commonly such, all must, I think, agree, but analogous 
symptoms sometimes initiate attacks. The vision of an old 
woman making ugly faces, which one patient had sometinio.i 
as the aura of a fit, sometimes as an attack of petit mal, must 
be regarded as a co-ordinate discharge in — an automatic action 
of — the centre for visual ideas. The remarkable aura which 
I detailed at length (p. 76) suggests the same explanation, 
and so do many others that have been mentioned. I have 
seen a patient suddenly, while being watched, without the 
slightest pidlor, hesitation, or any aymptom to indicate a 
previous " discharge," proceed to empty his pockets, take 
oif his coat, or do some action which characterised, and per- 
haps constituted, his attack of minor epilepsy. 

With regard to these attacks of post-epileptic automatism, 

ttiie same difficulties face us as in the case of the co-ordinated 
convulsion. We have the facts that in one individual an 
attack may always be followed by automatic action, and in 
another, similar attacks may never be so followed. This sug- 
gests that there is, underlying the phenomenon, a condition 
"if the centres on which it depends. Were it not for this 
H condition, the epileptic attack would not lead to it, and this 

H condition may, in rare cases, cause its primary mauifestation. 
^1 So too with regard to the violent attacks of automatic 

^1 action which are termed " epileptic mania," and which, as 
^1 we have seen, while usually post-epileptic, apparently some- 

^ 
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times precede epileptic fits, and sometimes occur apart fioni 
any recognisable fit. We know too little of the ultimate 
nature of cerebral action to enable us to ventui'e on a patho- 
logical analysis of such phenomena with anj' sense of 
security. 

A special toxic character of the blood after epileptic fits 
has been said to exist by some observers. Others have been 
able to discover no evidence of it. The existence of such a 
state is not sufficiently established to make it of practical 
significance. 
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The problem of the diagnosis of epilepsj- includes (1) tlie 
recognition of the occiivrence of attacks; (2) the distinction 
of the attacks from other paroxysmal affections with whieli 
they may be confounded ; (3) the distinction of hysteroid 
from epileptic attacks; (4) if there is hyateroid convulsion, 
we have to ascertain whether it is simple or consecutive to 
an epileptic seizure: (5) if the convulsion is apparently 
epileptic, we have to consider whether it is due to reflex 
irritation, to blood-poisoning, nr to organic brain disease, 
active or latent, and also whether it is simulated, before we 
can conclude that it is the manifestation of idiopathic epi- 
lepsy, 

(1) Recofftiition of the Occurrence of Attacks. — Severe con- 
vulsive attacks are such obtrusive phenomena that there is 
little difficulty in ascertaining their occurrence, except in the 
cases in which they come on only when the patient is asleep 
and alone. If the patient is not awakened by the commenc- 
ing attack, and sleeps on when it is over, he may be entirely 
unaware of its occurrence. Usually, however, there are some 
subsequent indications of the attack. The tongue is sore 
on one side from having been bitten; there is a little blood 
upon the pillow; or there are small ecchymosea upon the 
face of the p;itient, or an extravasation beneath the conjunc- 
tiva. But I have known a patient to have convulsive attacks 
at night every few months for eighteen years, without being 
aware of them. His tongiie was occasionally found to be 
sore in the morning, but the significance of this was not 
suspected until an attack occurred in the daytime. The 
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jiassage of urine into the bed may be anotliev sign of 
attacks, but sometimes the only indication is tliat the patient 
nakea ■with, a headaehe and a general feeling o£ fatigue. In 
one recorded case, nocturnal tits were only discovered by a 
dislocation of the shoulder. 

Minor attacks are very often unrecognised by patients or 
their friends ; if discerned, their nature is often unsuspected. 
SonietimeB their occurrence ia known only to the patient; 
they consist of a sensation only, with no symptom to attract 
the attention of others. A sti'ange feeling, often undescrib- 
able, sweeps over the patient and is gone, i.ln the other 
hand, they may be unknown to the subject and perceived onlj- 
by the friends, because there is a moment's loss of conscious- 
ness so sudden and complete that the patient is unaware of 
it. He may even continue some automatic action, as walking. 
I'!ven when a normal state is regained slowly, the process of 
gradual return may leave no effect on memory, or there may 
be only a slight sense of confusion, the significance of which 
is not auspected. 

The chief features of these attacks, by which their occur- 
rence may be known, have been already described. But it 
is important to remember how frequently those are over- 
looked which consist only of a subjective sensation. Ex- 
tremely various as are the characters of these sensations, they 
all present the features of sudden occurrence, usually without 
any excitant, of niomentarj- duration, and of sudden cessation. 
It is important to ask whether any sensations have been felt 
of any kind, coming on when the patient is still, lasting for 
a moment, and then passing away. But such a general ques- 
tion does not always suffice to ascertain the occurrence of 
minor attacks, which may, nevertheless, be frequent. It 
is necessary to ask definitely for some of the more common 
forms. It is not found that "leading questions" involve 
the risk of error, in these cases, which often attaches to them. 
Patients are anxioiis to deny, rather than to admit, the im- 
peachment submitted to them. The sensations that should 
lie asked for are— sudden darkness from momentary loss of 
sight, sudden lights or stars before the eyes, a momentary 
noise in the ears, a sudden sense of strangeness, of being in an 
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iinfaiJiiliar place, a brief " (Ireiimy " feeling, a moiiipntaiy 
gastric seusation, or mumentary giddiness. With the excep- 
tion of the last these sensations are not described unless they 
have been actually felt. The exception of "giddiness" is 
only partial because the term is bo often applied to mere 
lueutal confusion when there is no sense of vertigo. The 
nature of the feeling should therefore always be ascer- 
tained. When the sensation is actually one of turning or 
of falling we have to remember that this has other 
causes. It occurs from aural disease (a (juestion that will 
be considered presently), and also from weakness and anieniia. 
Epileptic vertigo is usually attended by a more distinct 
sense of mental confusion, otherwise its features resemble 
the simple form except for the important fact that it occurs 
always or generally when the patient is still. Simple vertigo, 
is almost always excited by movement, rising from the sitting 
posture, or suddenly turning. Yet momentap)' giddiness on 
movement is sometimes connected with epilepsy, for it 
may be experienced by a patient during the day or two 
before or after a severe fit. The spontaueous character of 
the giddiness is therefore of more significance than its excita- 
tion. The distinction of epileptic from aural vertigo will be 
presently considered. 
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(3) DisfUiHion of Atlm-h from olh.r l'aro.nj>^mnJ Sym- 
ptoms icith which thry may be fonfoinnleil. — Severe fits are 
so chai'acteristic that their nature is usually at once recog- 
nised. It is very different with the minor attacks which give 
rise to some definite diagnostic question. 

Syncope. — -The simplest form, characterised by transient 
loss of consciousness, lasting for a moment, and passing away, 
to leave the patient just as before, is constantly regarded as 
a faint, signifying no more than an ordinaiy syncopal attack. 

The distinction from fainting attacks rests, first on the 
absence of obvious exciting influences. Syncope occurs in 
wealdy persons, and under the conditions of mental emotion, 
over-exertion, heated rooms, during diarrhcea, severe abdo- 
minal paint", etc. The "faint,s"of epilepsy occur in strong 
well as in weakly persons, and come on at all times 
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and under all circumstances. Syncope is preceded as ^ 
as accompanied by pallor and bv failure of the pulse. Xa 
the epileptic faint the colour of the face is commonly 
unchanged at the onset and the poise maintains its 
normal character. In epilepsv the loss of consciousness 
is often quite sudden ; in syncope a feeling of faintness, often 
accompanied by loss of sight or nausea, with perspiration, 
usually precedes the unconsciousness. Uut the absence of a 
sense of faintnesa is of greater value as an indication of the 
epileptic nature of the attack, than is its presence as evidence 
that the attack is si-ncopal, since some minor epileptic 
seizures are preceded bv an aui'a which is described in similar 
terms. In epilepsy there is often also some other aura, such as 
have been described at length. Some of these, as the epi- 
, gastric sensation, a visual sensation, or a sudden and peculiai' 
mental feeling {e.g. a sudden sense of "strangeness"), do 
not occur in syncope, and so are of considerable diagnostic 
importance. Giddiness, if definite vertigo, also suggests epi- 
lepsy rather than 8\-ncope, But indefinite "dizziness," pal- 
pitation of the heart, nausea, cephalic sensations other than 
pain, and failure of sight, are of little diagnostic significance. 
The stage of complete loss of consciousness is much briefer 
in epilepsy than in sj-ncope. Micturition, which may occur 
in the foi-mer. Is unknown in the latter. Consciousness may 
be regained more siulilenly in epilepsy than in syncope. It 
may be gone and back again in a second or two. In 
either, the normal condition may be slowly i-egained, but the 
return is through physical faintness in syncope, and mental 
confusion in epilepsy. After the latter some automatic 
action may be performed, a phenomenon never observed 
in cases of simple syncope. In the vast majority of cases, 
attention to these features will enable the diagnosis to be 
made without difticulty. In a large number of cases of 
minor epilepsy the patient has other, more severe seizures, 
which assist the diagnosis. 

Aiirtit VeHigo. — The form of definite vertigo which occa- 
sions the most serious diagnostic difficulty is that which is 
due to labyrinthine disease, called aural or auditory vertigo, 
or, in the most severe forms, " Meniere's disease." The last. 
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verv intense varieties, are always distinct in nature. If 
there is risk of their confusion it is with organic brain 
disease, not witli epilepsy, from which it is the slighter forma 
of special character that have to be distinguished. 

Aural vertigo ia generally associated with obtrusive sym- 
ptoms of labyrinthine disease, tinnitus and nerve-deafness. 
The latter may be slight or considerable, recent or of long 
duration. The tinnitus is constant and is not limited to the 
actual onset of the attack, as when it is the warning of 
epilepsy. The onset of aural vertigo may be quite sudden, 
but it larely ceases suddenly : it passes off gradually, usually 
lasting for hours, and if vomiting follows, this is distinctly 
due to the intensity of the giddiness. The vertigo of epi- 
lepsy ceases as suddenly as it came on ; it is often attended 
by loss or impairment of consciousness, and the attack passes 
off by mental confusion, quickly lessening, instead of by 
actual giddiness. 

A special difficulty, however, is jjresented by some cases in 
which attacks, really labyrinthine in origin, present a mis- 
leading resemblance to those of epilepsy. They are cases in 
which there is considerable cerebral instability, and the 
attack bears no close relation to the tj'pe. The onset of the 
attack is absolutely sudden ; indeed, the patient may fall with 
the sensation that he has received a violent blow on the head, 
but it is a sense of violent momentum received, not of any 
surface impact. There is often impairment of consciousness, 
sometimes amounting to brief actual loss. We can under- 
stand that this may lesult fi'oni pui'e vertigo if we remember 
that normal consciousness consists largely in a normal per- 
ception of onr relation to the environment, and how pro- 
foundly this is disturbed in vertigo. The suddenness of the 
onset must depend on the fact that the centres concerned in 
the maintenance of equilibrium, and perhajis the related sen- 
sory centres of the brain, have been brought into a preceding 
condition of instability, and the actual attack is probably due 
to a process analogous to the discharge of ejiilepsy. What- 
ever is the chief seat of the disturbance, its perception must 
be through the cerebral hemispheres, and it is not ditiicult, 
therefore, to understand the occasional occurrence of actual 
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loBS of conaciiniauess. Sucli cases also are ilistinguiBlied 1 
the indications alicady mentioQed, the vertigo whicli suc- 
ceeds the attack, tlie labyrinthine symptoms, and tbe fact 
that the patient has other alightev attacks of more typical 
character. 

Another, but rare, difficulty in diagnosis ia presented by 
cases of epilepsy in which Ibe first disturbance of conscious- 
nesB is due to discbarge in tbe region of the brain disturbed 
in aural vertigo. The centres concerned iu the maintenance 
of equilibrium are intimately connected with those for the 
pneumogasti'ic (through which consciousness is so often tirat 
disturbed in epilepsy), as well as with the central representa- 
tion of the auditoiy neiTes. It ia therefore not aui-pi'ising 
that in some patients the s\^uptonls of epilepsy should bear 
a very close resemblance to those of aural vertigo. An audi- 
tory and pneumogastric sensation may be combined with 
vertigo as the warning of an epileptic fit. This wa« the ease, 
for instance, in a man aged twenty, who had suffered for six 
months from attacks which commenced with a sensation at the 
epigastrium " as if it were turning over and over," followed 
by a " confused feeling " in the head, making him take hold 
of some support to avoid falling. This was succeeded by B 
whistle in both ears like a " distant railway whistle going- 
through his head." Consciousness was lost and tbe convul- 
sion was severe. The patient had also minor attacks, con- 
sisting only of tbe aura and momentary loss of consciousness. 

It must be remembered that a patient may suffer from 
both epilepsy and auditory vertigo. There is nothing 
mutually exclusive in the two morbid states. Indeed, their 
concurrence is intelligible if we consider, as I think we must, 
that the occurrence of vertigo, /. (. the disturbance of the 
equilibrial centre, which is produced by the ear disease, is 
facilitated by any primaiy instability of the nerve-centres; 
and such instability may be part of the general defective' 
nutrition of tbe brain of which the epilepsy is a result. 
Much care is of course necessary in the recognition of the 
presence of two diseases which have many symptoms in 
common, but in several cases which have come under my 
notice the evidence of the co-existcnoe of the two affections 



has been clear. A woman suft'ereii from ilistiuct epilpptic 
fits from forty-seven to fifty-tlii'ee, when tliey ceased. At 
sisty-three she became liable to paroxysmal vertigo — a aensii- 
tion of falling backwards and towards the right, without loss 
of consciouBneas, and followed by vomiting'. There was com- 
plete loss of hearing through the bone (watch and tuning- 
fork). The attacks of giddiness were often induced by move- 
ment, and especially by sudden rotation of the head to the 
right, not to the left. After she had suffered from these 
attacks for a year, the eonvnlsive fits lecommenced, the ver- 
tiginous attacks continuing. Again, a girl of twenty-eight 
had been epileptic for several years ; the Hta, many of which 
were witnessed, being severe. She also suffered from ulmoBt 
constant giddiness, worst after rising in the morning, and 
varied by severe paroxysms of vertigo, often produced by 
movement, in which she seemed to fall backwards and to the 
left- She had constant noise in the ears, and loss of hearing 
through the bono. Another patient, with characteristic aural 
vertigo, suffered also from attacks of minor epilepsy, in 
which loss of oonsciouenesB was preceded by an olfactory aura 
and epigastric pain. 

Neuralgia. — Cases of minor epilepsy of which tjie auia is 
a sudden pain in the head may be mistaken for neuralgia; 
but the occuri'ence of transient loss of consciousness after the 
sudden pain is sufficient for the diagnosis. 

(3) The Distinction of Hydcroid from Epileptic Attacks.— 
If a patient suffers from attacks of distinct convulsion, the 
next question is, are the attacks epileptic or hysteroid? If 
a fit can be witnessed, it is rarely that any diagnostic 
difficulty will present itself. As a rule, the characters of 
the conii-xilsions are distinct enough. The violent tonic and 
shock-like clonic spasm of the tjitical epileptic fit, with its 
complete unco nscioiisn ess, cyanosis, and brief duration, are 
wholly unlike the wild co-ordinated movements, perverted 
consciousness, talking, and even biting of the hysteroid sei- 
zure. Other distinctive characters of the latter are the long- 
continued tonic spasm, often opisthotonic, the quivering of 
the eyelids, the quick clonic spasm, maintaining the same 
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rapiditj' throughout, the rolling uji of the evclmlls wl: 

posed, and especially their convergence, and the long duration 
of the convulsion. These attacks have been already de- 
scribed. It is impoi'taiit, moreover, to remember they sug- 
gest irresiatiblv to the fi'iends the need for restraint. The 
patient has to he held down. This is never the case Jn 
epilepsy, in which the patient has only to he kept from 
hurting himself in the clonic spasm. 

Excitation by emotion, although a common feature of hys- 
teroid attacks, is also met with in true epilepsy (see p. 108), 
and too much reliance must not he placed on it. The emo- 
tion which excites the hysterical attack is usually iirofounil, 
at least in its apparent character, whereas that which excites 
an epileptic fit is more frequently some trivial start. 

An important diagnostic feature is that simple hys- 
teroid attacks do not recur frequently during years, and 
especially, do not begin in childhood. Careful inqiiiry 
should be made as to the form of spasm ; there is struggling 
in the hysteroid, jerking in the epileptic attack. Another 
indication, which has been already mentioned, is whether 
the patient has to be held down or merely prevented from 
hurting himself or herself. The former points to hysteria, 
the latter to epilepsy. Micturition during the fit and 
tongue-biting are conclusive epileptic symptoms, since hys- 
terical patients never bite the tongue. They may bite their 
lips and sometimes try fo bite other people. These dia- 
gnostic points are given in the following table. In their use 
it should be remembered how often the two forms are com- 
bined {see the following section), and that automatic action, 
after a simple slight epileptic fit, is also liable to mislead. 

Diagnostic Ckaracleri, of EpiUpfie and Hi/glerieal FiU. 



Exciting ca 
WarDlng 



Rare. Often em otianBldiaturbanM. 

Ad;, bnt eBp«cis11j ipccinl l>Hlpitatian, miiluiF, cbok- 
■enivB, uiiiUUral, or epi- ing. 



Sudden. 

At OQact, atruiige it 



Sometiroei gnidm]. 
During cour«r, quili-TOll. 



J 



HYSTEROID ATTACKS. 





. Rigidity, followed by 


■jerk. 


Rigidity or " atruggliug," 




ing." mrely rigidity 


alone. 


tbrowing ^imhi Bnd head 
■bout, fighting, kicking. 


Biting 


. Tonga e. 




Lips, hsndB, or louietimci 
otlier people and tilings. 


Micturition . 


. Fretinent. 




Never. 








Never. 


T.lkiug . 


. Never. 




Orcaiional. 


Dnmtion . 


, A te« minotei. 




Oftenli«lf»nliour or longer. 




. To prevent socident. 




To control violence. 



L 



(4) DisHnetion of Simple from Consecutive Hysttroid 
Attacks. — If therp ib evidence that the described convulsion 
IB hvateroid, we have to ascertain whether it is simple, or 
whether it is consecutive to an epileptic seizure. The fre- 
quency of thia sequence hiis been aheady illustrated. It is 
important, however, to bear in mind the fact that some 
patients who have epileptic attacks followed by hyateroid 
convulsion, have, at other times, hysteroiil attacks which da 
not succeed epileptic fits. 

Cases which give rise to some difhcultv are those in which 
the hvsteroid sequel is brief, and the whole attack does not 
exceed the duratioa of an ordinary epileptic fit. In one 
seizure of the kind which I witnessed the patient suddenly 
fell backwards, absolutely unconscious, and would have 
fallen with violence had he not been caught. The limbs and 
trunk passed instantly into violent strained tonic spasm, 
irregular in character, with deviation of the head and face. 
The conjunctiva was insensitive. After about half a minute- 
of this spasm, which was quite characteristic of epilepsy, it 
suddenly ceased; he gave a scream, harsh, but of volitional 
character, quite unlike the laiyngeal cry of epilepsy, and 
then " co-ordinated " movements set in, struggling, throwing 
about of the arms and legs, qmisi- volitional in character. 
Then his face, which liad lost its initial distortion, broadened 
into a good-natured gi'in, and the attack was at an end. 
Obsen-ation of the attack left no doubt of its nature, which 
was confirmed by observation in hospital, where the patient 

id frequent simple epileptic fits consisting only of tonio 
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spasm, but often witL a severe fall. The ease illiistratea the 
diagnostic difficultieB which arise, hecauae the patient was 
unaware of his absolute loss of conscioufmess, and denied its 
occurrence, and the hvsteroid stage was at one time pro- 
longed. From the account of friends the attacks might have 
been regarded as jim-ely hysterical, but they often occurred 
during sleep, which is a definite epileptic feature. 

The recognition of an epileptic seizure preceding the hya- 
teroid state is often very difficult if we have merely the 
friends' account of the compound attacks to guide us, and it 
is not always easy even when we can see an attack itself. 
When there is a severe epileptic convulsion, or even charac- 
teristic tonic spasm, as in the case just described, a hysteroid 
state succeeding it is clearly post-epileptic; but the slighter 
epileptic attacks may be difficult to discern. Their common 
features have, however, been already described. The most 
important indication is a sudden fall and a moment's stillness 
before the co-ordinated movement* begin, and the fact that 
euch attacks of petit ma! occur also without the hysteroid 
sequel. Many such patients have had, in the past, severe 
■epileptic fits. Long recurrence of attacks is also, as just 
stated, almost conclusive. So also is an aura common in 
epilepsy, especially one related to the special senses. It is 
remarkable how constantly a diagnosis made fi'om these 
general characters is afterwards confirmed when the patient 
is admitted to the hospital and the attacks can be observed. 

If a patient has epileptic fits succeeded by hysteroid con- 
vulsion, extreme caution is necessary in diagnosing the 
occurrence of independent hysteroid seizures, since the pro- 
bability in such a case is great that these are really consecu- 
tive to slight epileptoid seizures. But in some cases the 
evidence of their independent nature is verj' strong, since 
they occur without an_y initial stage, resembling an attack 
of petit mal, and often occur under conditions of emotional 
«xcitement, and develop gradually. 

(6) Nature of Epileptoid Attacks. — Tile last question in 
diagnosis is: If the convulsion is recognised to be epileptic 
in character, is it the manifestation of idiopathic epilepsy. 
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<)!■ IS it duo to reflex irritation, to toxipinia, or to organic 
brain disease, active or quiescent? 

Reflex Convuhions. — Among the cases commonly regarded 
as the effect of reflex irritation are the convulsions which 
occur in young children at the time of the first dentition. 
In almost all such cases the general evidence of retarded 
development termed "'rickets" may be recognised, and the 
convulsions are the result of the peculiar irritability of the 
nervous system which accompanies that constitutional state, 
and has been already discussed. The convulsions are usually 
refen-ed to dental in-itation. Such irritation may act as an 
exciting cause, but it is certain that the backward dentition 
is only part of a general retardation of development, the 
effect of which on the brain is to dispose to the occun'ence 
of convulsions. Unless the nature of the cases is recognised 
and the diathetic state is treated, the convulsions may con- 
tinue, and may persist as idiopathic epilepsy, or, after having 
occurred for two or three years, they may cease, to recur as 
epilepsy at the second dentition or at puberty. Moreover, 
it is especially common for such convulsions of rickets to 
persist in families in which there ia an inherited tendency to 
epilepsy. Hence we can only make an absolute distinction 
from epilepsy while the evidences of rickets are still present. 
When these have passed away, and the convulsions persist, 
they are not separable from idiopathic epilepsy. 

Convulsions at the period of the second dentition are vei-j- 
rare except in those who possess an inhei'ited tendency to 
epilepsy, or have also suffered from convulsions in infancy, 
which have left a predisposition. Too often they continue 
after any dental irritation is over. The diagnosis, then, of 
simple reflex convulsions from dentition must always be 
made with hesitation; in most cases persistent (its are essen- 
tially epileptic. 

Of other sources of rctiex iriitation which may cause con- 
vulsions, the most frequent are intestinal worms. They are 
of diagnostic importance chiefly in cases of recent fits, or in 
which only one convulsion has occurred. 

The form of convulsion may sometimes lead to a suspicion 
that it is due to worms. It may be quite similar to the con- 



vulsions of idiopathic epilepsy, but frequently is slighter in 
degree, and consists only ol tonic spasm. In the intervals 
between the fits convulsive starts are especially common. 

In such cases, especiiilly in children, this cause should be 
borne in mind, and excluded by careful in(|uin,' and, in most 
cases, by the administration of vermifuge remedies. Tape- 
worms and round-womis arc both occasional causes. The 
existence of the former may generally be ascertained without 
difficulty by the frequent passage of joints. It is doubtful 
whether threadworms cause fits, in spite of the great irrita- 
tion of which the patient is conscious. When convulsions 
excited by intestinal worms have continued for several 
months, they usually do not cease when the exciting cause 
is removed. The repeated fits have apparently induced a 
state of the nervous system similar to that which exists in 
idiopathic epilepsy, fi'om which these cases cannot then be 
separated. 

Another occasional cause of reflex convulsions is the iiTita- 
tion of indigestible food. The fit is usually isolated, and 
occurs soon after the ingestion of the food, which is usually 
of such a character as to suggest itself at once as the cause. 
For instance, a medical student, whose bowels had been 
confined for a week, ate a hearty lunch of pickled mackerel, 
and drank with it a quantity of milk. He then had some 
beer, and went to a post-mortem examination, in the course 
of which he had a convulsive fit. There was no inherited 
tendency, and he had no fit before or afterwards. 

The diagnosis that a fit which follows, and is no doubt 
excited by, injudicious food, is nothing more than a reflex 
convulsion, should be made with some caution, in children 
aa well as in adults. It is doubtful whether such reflex con- 
vulsions occur, except in individuals who are specially pre- 
disposed. There may be an inherited or acquired tendency 
to epilepsy, and the fit thus excited may he simply the first 
of a long coui'se of attacks. Again, the predisposition which 
pei-mits the excitant to be effective may be commencing 
organic disease of the brain, which, at the time, has caused 
no other 8\Tnptom. I ha%-e seen several instances of thi-*. 
For instance, a little girl, apparently in perfect health, swal- 
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lowed a piece of slate pencil, aud had a fit a few hours later. 
The slate pencil was expelled, and at the end of a week, 
having had no other fit. she was apparently well. But a 
fortnight later she returned with headache, paralysis of 
some cranial nerves, and optic neuritis. She was thought 
to have tubercular meningitis, but the couise of the sym- 
ptoms was alow, and when she died, about two months later, 
a large glioma of the pons Varolii was found. Again, 
another child, apparently in good health, had a convulsion 
after some scarcely judicious food. The child seemed well 
afterwards, but a few days subsequently had another fit, 
then became febrile, and a fortnight later the signs of tuber- 
cular meningitis were distinct, and of this she died. In 
these patients, before the commencing di.^ease in the brain 
caused other symptoms, it produced such an irritability of 
the nerve-centre that a slight cause led to a convulsive 
seizure. Thus the possibility that a fit, apparently excited 
by digestive derangement, may be the earliest expression 
of serious brain disease, or of the state of nervoiis system 
which causes epilepsy, must always be borne in mind. 

In the very rare cases in which irritation of a cerebro- 
spinal nerve excites convulsions, the evidence of this is 
usually distinct, and the cases have been already sufficiently 
discussed (p. 39). In these also the possibility of cerebral 
disease must be remembered. The case has been mentioned 
of a man who, after injury to the left arm, had convulsions 
which began in the injured part. But in a few weeks he 
presented symptoms of a syphilitic tumour of the opposite 
hemisphere, and treatment for this permanently arrested 
the attacks. 

Toxtrviic Convulsions. — Uf convidsions due to the presence 
in the blood of poisonous substances, only three forms are of 
importance in the diagnosis of epilepsy — those due to alcohol. 
to the blood-state in kidney disease, and to lead. All these 
may cause convulsions of epileptoid character and chronic 
course, which are independent of any actual visible lesion 
in the brain. 

The cause of the attacks which are due to alcohol is usually 
sufficiently obvious. They usually recur after alcoholic ex- 
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ress. Thev are general convulsions, sometimes frequently 
repeated, which present nothing distinctive in their cha- 
racters. The distinction from idiopathic epilepsy reals upon 
the ascertained relation of tile attacks to their cause. 

The convulsions which occur in acute uremia rarely pre- 
sent diagnostic difficulty, since the other signs of this blood- 
state are usually sufficiently obtrusive. But it is important 
to remember that kidney disease may be attended by re- 
curring fits, indistinguishable in their characters from idio- 
pathic epilepsy. They are met with chiefly in cases of 
granular kidney. The diagnosis I'ests, of course, on the 
detection of the signs of renal disease. In most cases the 
pulse is incompi-esflible and the heart h}-pertrophied, and. 
since the heart and urine should be carefully examined in 
every case of epilepsy, the condition ought never to escape 
detection. I have met with this renal epilepsy in a young 
man, but it is much more frequent in persons beyond middle 
life, in whom the possibilitj- of its existence should always 
be suspected. 

Chronic convulsions from lead poisoning may bear a close 
resemblance to the fits of idiopathic epilepsy. They are 
bilateral, and may begin with a special sense aura. Their 
diagnosis rests on the detection of their cause. In all cases 
of epilepsy in persona whose occupations expose them to the 
risk of lead poisoning, the gums should be carefully exa- 
mined. Xot unfrequently the convulsions are associated 
with other symptoms, such as wrist-drop, due to the same 
cause. It must not be assumed, however, that in ever^' case 
of epileptic fits in the subjects of lead poisoning the convul- 
sions are due to this cause. Epilepsy may have commenced 
in early life, before the patient began to work with lead. 
Moreover, the subjects of chronic lead poisoning often also 
suffer from chronic renal disease, iind it may be doubtful tfl 
which cause the fits are due. The convulsions which are 
associated with severe cerebral symptoms due to acute lead 
poisoning are, of course, sufficiently distinctive. 

It is important to remember that convulsions from lead 
and alcohol may persist after their original cause has ceaseil 
to operate, and, in such cases, the effect of that cause, and 
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of tlie repeated convulsions, haa apparently bepii to excite in 
the brain a pathological state similar to that which exists 
in simple epilepsy. 

ConaiJsions front Organic Brain Disease. — The convul- 
aions of idiopathic epilepsy have to be distinguished from 
those due to organic brain disease, active or stationary. 

Convulsions often attend the onset of a sudden cerebral 
lesion, or occur duz'ing its early stage. They may occur, for 
instance, at the onset of cerebral hsemorrhage, or, more fre- 
quently, of cerebral softening ft-om vascular occlusion, but the 
lesion which causes the convulsions causes also other obtru- 
sive symptoms, hemiplegia, &c., which declare its existence. 
A convulsion beginning unilaterallv mav cause transient 
hemiplegia ("post-epileptic paralysis," p. 117); and if the 
convulsion is the first from which the patient has suffered. 
a doubt may exist as to whether both convulsion and para- 
lysis are not the result of an acute cerebral lesion. The 
weakness succeeding the hemiplegia is usually slight, and is 
most marked in the limb (arm or leg) in which the fit com- 
menced ; it passes away in the course of a few hours. When, 
on the othei' hand, the convulsion and paralysis are the result 
of a cerebral lesion, the paralysis is usually at first complete ; 
it affects both arm and leg, and it usually lasts for days or 
weeks. In most cases of post-epileptic paralysis, the patient 
has had other fits beginning unilaterally, with the same 
sequel. In cases of softening from vascular obstruction, 
convulsions may occur a few days or a week after the onset, 
apparenth- from iiTitation adjacent to the lesion. In these 
cases the convulsions succeed paralysis, and the recognition 
of their cause presents no difficulty. 

Local active brain disease, especially tumour and local 
chronic meningitis, may cause convulsions closely resembling 
those of idiopathic epilepsy. They usually begin locally, 
and affect one side first or only. In all cases of convulsions 
80 commencing, and also in the case of those beginning with 
a visual or auditory aura, the probability of this cause must 
be borne in mind, and careful search made for other sym- 
ptoms of organic disease. The mere fact of local commence- 
ment and deliberate march does not, alone, constitute 



244 DIAGNOSIS. 

evidence that there is organic brain disease (Buch'' 
tumour or meningitis), since tite occasionally begin thus is 
idiopathic epilepsy. Moreover, the con\nilsions of organic 
disease may not begin locally, but in the same manner as 
the Hts of idiopathic epilepsy. In such a case, however, 
organic disease would not be thought of unless there were 
other sj-mptoms to suggest it, whereas, if tits begin locally, 
this should be the first idea. 

The other symptoms which commonly concur with convul- 
sion from active disease are the following : — headache felt not 
only after the fits, but during the intervals : hemiplegic 
weakness, persisting; paralysis of cranial nerves; vomiting; 
optic neuritis. Syphilis is so frequent a cause of such 
organic brain disease as causes local convulsions, that a 
history of it gives significance to symptoms otherwise doubt- 
ful. The mere occurrence of convulsions in a subject of 
constitutional syphilis does not prove the existence of 
organic disease, since genei-al fits may be due to idiopathic 
epilepsy, and the two diseases only accidentally coincident. 
But if the convulsions begin locally, and thus indicate some 
local change in the brain, a history of constitutioniil syphilis 
makes it extremely probable that there is organic disease 
of syphilitic nature. 

Convulsions may not only result from active brain disease, 
but also from a stationary lesion of the brain which has 
become quiescent, or has even undergone cicatrisation, so 
that merely a scar may be found on post-mortem examinatioo. 
They may result from a mere contusion of the coitex from 
injury, or from old disease, such as a tubercular or syphilitic 
process. The other symptoms of active disease, headache, 
optic neuritis, paralysis, may pass away, but the convulsions 
may persist by a continuance of the morbid state of the grey 
matter which was damaged by the irritation of the lesion in 
its active stage. For instance, a man who had constitutional 
syphilis suffered from convulsions, optic neuritis, and severe 
headache, and a syishilitic tumour of the brain was diagnosed. 
The optic neuritis and headache passed away, hut the fit§ 
persisted, and some time afterwards he died in a series of 
severe convulsions, killed apparently by their violence. Post 



i 



ORGANIC EPILEPSY. 245 

iiiorlein there was found the atrophied remains of & gumma 
in the lower part of the right ft-ontal lobe. In a large 
number of the.se cases the eonvulsiona begin locally, and are 
thus of the character to suggest organic disease. Whether 
they begin thus or not, the history of the case shows that at 
the onset there were symptoms of organic disease, and theae 
make its natuie clear. Frequently also some of the early 
symptoms persist, as some heniiplegic weakness, or optic- 
nerve atrophy such tis is produced by neuritis. 

In a verv- im]»orfant group of cases an acute lesion of the 
brain — in most softening from thrombosis or embolism — 
causes at first hemiplegia and afterwards convulsions, which 
may persist as long as the individual lives, although hemi- 
plegia passes away wholly or in part. These cases liave been 
described at length. In many cases the disease dates from 
childhood, and then seema often to be due to local polio- 
encephalitis, or sometimes to a thrombosis in a surface vein. 
In most the historj' of the onset will indicate the nature of 
the case. Whenever epilepsy begins with severe convulsions 
in early lite, especially if these occurred during the course 
of, or aftM'. an acute specific disease, during any period of 
general prostration, or after a blow or fall on the head, 
inquiry should be made for hemiplegia after the early fits. 
The parents frequently omit to mention it, attaching chief 
importance to the convulsions. Sometimes, indeed, they fail 
to recognise it, especially in a young infant. In most cases 
the recurring convulsions affect first or only the side on which 
the hemiplegia existed, and they frequently begin locally. 

Such an organic cause may always be suspected if the 
initial fits were unilateral and severe. Sometimes a. cortical 
lesion in early life is only followed by fits at the epileptogenic 
period of puberty. The causal relations may then be ob- 
scure, but such attacks have still the feature of local com- 
mencement. It is important to note that minor attacks may 
be associated which are quite like those of idiopathic epi- 
lepsy, but they seldom develop until convulsions have oc- 
enrred foi' some years. 

Local commencement is, however, sometimes met with in 
attacks of idiopathic epilepsy. One symptom, no doubt. 
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indicates local instabiHt}-, but of a nature different from tlii 
of organic disease. In such cases there is no histoiy < 
severe convulsions at the onset or in earlj' life, still less of 
hemiplegia ; there is commonly a family histoiy suggestive 
of inheritance, and the local commencement may vary as 
regards its aide. 

A special sense aura is rare in organic epilepsy, and if it 
involves more than one of the special senses, or is psychical 
in nature, the case is almost certainly idiopathic. 

General Paralysis of the Insane. — In some cases of general 
paralysis, recurring convulsions, often unilateral, and some- 
times varying in seat, constitute the first symptom of the 
disease, and the affection may thus in the early stage be 
mistaken for epilepsy. In most cases other symptoms of 
the disease are present, tremor of lips or tongue, defective 
articulation, or a tendency to optimism. If these symptoms 
are present in a case of short duration, in an adult man, the 
disease is probably general paralysis and not epilepsy, A 
historj" of syphilis is usually to be ascertained, but it may 
involve the difficulty of distinction from an organic lesion 
of the brain, just described. The difficulty is sometimes 
considerable, since a convulsion with slight subsequent weak- 
ness may be due to either cause. As a rule the nature of the 
case is cleared by a short period of observation. 

Simulated Conmhion. — Epileptic fits may be simulated; 
they are chiefly shammed by professional beggars* and by 
soldiers. Commonly the pretended attack ia so unlike a true 
epileptic fit that its nature is at once recognised. Approxi- 
mate simulation is only possible by a person thoroughly 
familiar with the characters of the disease. The symptoms 
may then leave a skilled obseri-er in doubt, especially when 
cyanosis is induced by voluntary fixation of the chest, and 
a piece of soap in the mouth facilitates the frothing at the 
" Tlie siniuliition of epilepsy ii a matter of cureFul trainiDf; umong profeuiaiiKl 
beggar* and criminala, to wliom it U useful, not ooly m b meKtii of obtainiDg 
alma, but alao for eicaping peiial liibour. An intemtiug aecount of th« cod- 
feniona of one of these iudividuxla, wlio lucceeded for aereral jeara in dcceiviag 
Engliab police and prisou anrgeona, and ivna uUimatel; detected iu America, hu 
been given by Dr. C. K. Mai'donald in the ' AmerifaD Joornal of Inaanitj ' for 
Jolj, 1880. 
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lips. The artificial convulsion may bear some resemblance 
to the aberrant forms of genuine epileptic fit with extensor 
rigidity of limbs and fine tremor-like clonic spasm ; but the 
abnormal features usually enable the nature of the case to 
be suspected. Circumstantial evidence, the occurrence or 
repetition of attacks under conditions in which they may be 
advantageous to the individual, often, however, first affords 
confirmation of the fraud.* 

* Many yean ago the late Sir Russell Reynolds and I were walking in tbe 
street when a man fell in front of us in an apparent epileptic fit. Neither 
could say whether it was real or simulated. The latter is probable, although 
tbe choice of spectators mny have been unintentional. 



CHAPTER XI. 

PBOONOSIS. 

The prognosis in epilepsy involves several separate que*) 
tions : (1) the danger to life; (2) the prospect of a spon-J 
taneous tei-miuation of the disease: (3) the prospect thstJ 
by treatment the disease may be {tt) cuied, or {hj the attacki 
arrested. 



(1) T/ii- diiiigir to life in epilepsy is not great. Alarmini 
as is the aspect of a severe epileptic fit — imminent i 
danger to life appears when the patient is lying senselei 
with livid, swollen, and distorted features, and looking 
if strangled by the bow of an invisible executioner,"" 
extremely rare for a patient to die during a lit. The appi 
rent dauper to life is from the arrest of breuthing and i 
ference with the action of the heart by the tonic spasm 
which sets the frame in stillness. But the asphyxia! ( 
of the blood induces remission in the s]>asm, bv which i 
etfect is gradually lessened, and even patients with gravi 
heart disease pass through the most severe fits with appa 
impunitj-. 

The chief danger to life in an attack is the liability ' 
"accident," that is to some secondary effect by whid 
death may be caused. One of these is common "choking. 
If an attack occurs during a meid, food may get into the air 
jiassages : vomiting after an attack may have the same resu 
Hence there is more danger to patients who vomit wh; 
unconscious after a tit than to others ; the tendency to this 
frequent in a few cases, but quit? absent in others — indef 
• RadelitTe. 
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in the majority. Another danger is due to the tendency of 
the patient, after an attack in bed, to turn on to the face, 
and he suffocated in the poat-epileptic insensibility, another 
feature that is special to some cases only. 

There is also some risk of death by other forms of accident 
to which the attacks expose the patient. Epileptics whose 
fits ocem- without warning, are sometimes injured by falling 
on to a file, and the burns thus received may be serious and 
dangerous. But the commonest mode of accidental death 
in epilepsy is by drowning. The fit not only occasions the 
fall into the water, but effectually prevents any effort to 
escape. Hence epilejitics are sometimes drowned in a very 
small depth of water, as in a ditch, or a bath. 

Yet the danger of such accidental death is unquestionably 
small. The propoi-tion of cases in which it occurs is not 
ascertainable, but, if all cases of epilepsy are considered, it is 
minute. Death from the direct severity of a tit is also very 
rare. But an important exception is presented by the cases 
which ]>a8s into what is termed the "status epilepticus" 
(described at p. 207), in which severe attacks recur veiy fre- 
(juently. recovery from one being imperfect before another 
comes on. This state is one of considerable danger: it is, 
however, rare, and the liability to it cannot be regarded as 
measurably increasing the risk of death iu consequence of 
the disease. 



(2) Whal is the prospect of a spoHtanvauf ceisation of the 
fif.1? — The tendency of the disease is to self-perpetuation : 
each attack facilitates the occuri-ence of another, by increas- 
ing the instability of the nerve elements. Hence the spon- 
taneous cessation of the disease is an event too rare to he 
reasonably anticipated in any given case. I Jccasionally, 
however, convulsive attacks in infancy, which continue after 
all cause to which they could be attributed has passed away, 
cease spontaneously at four or iivc years of age ; sometimes 
they do not afterwards recur, but too often they come on 
again at the period of the second dentition or at puberty. 
Attacks which have commenced before, and continued until 
puberty, rarely cease at that ]>eriod. The expectation, firmly 
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rooted in the popular niind, that attacks iu gii-Is before the 
onset oi menstruation will cease when this has occurred, ia 
unjustified by facts. It is a time at which there is a special 
tendency for the malady to commence, and least disposition 
for it to cease. After twenty years of age spontaneous 
cessation does sometimes occur, and it becomes more freciuent 
as life advances. It is, I believe, a more frequent event than 
writers on the disease have usually admitted, but is not suffi- 
ciently common to be reckoned on as a practical element in 
prognosis. 

Marriage, as a rule, makes no difference to epileptics. 
The attacks occur afterwards with the same fre<]uency and 
severity as before. In some patients they cease during 
pregnancy, but they usually return when the pregnancy is 
over. 



(3) The prohahiliiy of cure or arrest by treaiim-ni. — The 
probability of a spontaneous arrest of the disease being so 
small, the next question becomes of ])aramount importance : 
What is the prospect of cure of the disease, or of arrest of the 
fits by treatment? Of all questions in the prognosis of dis- 
ease it is the most difficult to answer, and no other is, 
perhaps, put with the same anxiety and frequency. 

The facts relating to the cure of the disease are ex- 
tremely meagre. Few cases can be watched sufficiently long 
to enable a cure to be confidently afhrmed. Moreover the' 
cases in which the best restilts are obtained, in which no 
more fits occur, are precisely those that are never heard of 
again. Such cases are, I am sure, far more numerous than 
is imagined. The few which are incidentally heard of at a 
subsequent time make it certain that they represent a much 
larger number of whom no trace is obtained. 

As far as is known, the only method of cure is hv securing 
arrest of the fits for a considerable time. Hence the practical 
question is, what is the prospect, in any given case, that an 
arrest of the fits can be obtained by treatment? In order 
to ascertain how far the various conditions of the disease can 
be taken as indications of the amenability of a case to treat- 
ment, I have compared the facts of a series of cases, in which 
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no good was iloue by auy method of treatment, with another 
in which the attacks were arrested by treatment as long as 
the patients remained under ohservation, all cases known 
to have relapsed being excluded. The conclusions agree 
with those that have been impressed on me bv the observa- 
tion of individual cases. 

The facts which make arrest more likely have a similar 
signiticunce regarding the i)robability of the more frequent 
result of treatment, a great diminution in the attacks without 
complete arrest. This often ti'ansforms the lift of a sufferer 
from the disease. At the same time, only absolute arrest of 
all attacks places the patient definitely on the road to an 
ultimate cure. 

The points examined with reference to prognosis are — (1) 
sex; (2) age at commencement; i}i) duration; (4) inherited 
tendency; (o) exciting cause; ((i) frequency of attack; (7) 
condition of patient under which attacks occur ; (8) existence 
of an aura; (9) mental state: (10) character of the fits. 

Sr.c. — In the cases which were unimproved the females 
preponderated (as in the whole of the cases of epilepsy 
analysed, see p. 3). In the cases in which the attacks 
ceased under treatment the sexes were affected equally. 
Hence the males were relatively more numerous, and the 
females less numerous, among these cases, than among the 
entire series, and it may therefore be concluded that the 
prognosis is slightly better in males than in females. 

Afff. — The proportion of the cases commencing under 
twenty in which aiTest was obtained is considerably less than 
the proportion of cases commencing over twenty, the differ- 
ence amounting to about 13 per cent. The period during 
the first twenty years of life at which the disease commences 
has little influence, but the prognosis seems somewhat better 
in the cases which commence under ten than in those which 
commence between ten and twenty ; arrest is move frequently 
obtained. The cases which commence in iromen at the 
second climacteric, also obstinate, seldom yield to treatment. 

Duration. — As iill writers on the subject have stated, the 
prognosis is favourable in inverse proportion to the duration 
of the disease. The prognosis is by far the most favourable 
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in cases which liave lasted less than a rear. Having regi 
only to the probabilities that treatment will arrest the fits, or 
will have no effect whatever upon them, it appears that if 
the disease has lasted less than five years the probability is 
a little in favour of arrest, but that if the disease has existed 
for more than five vears it is more likely that no effect will 
be produced than that complete arrest will be obtained. Of 
course, at any age the probabJUti- of amelioration, of a 
diminution of the fits, it may be to one fiftieth or one 
hundredth of their former number, ia always greater than 
either of the two eventualities which are now, for the sake 
of bringinp out more clearly the prognostic indications, alone 
under consideration. 

Hfredilary predispoiitinn might reasonably be expected to 
have an unfavourable influence on prognosis, to render it 
less likely that an arrest of the fits would be obtained. Ah 
Herpin first pointed out,* such is not the case. From obser- 
vation of individual cases I have been strongly impressed 
by the frequency with which heredity exists in the cases in 
which treatment has the most marked effect, and the fact 
is clearly brought out by a comparison of cases. The ex- 
planation may be that a slighter exciting influence is effec- 
tive in such predisposed cases, and is more easily counter- 
acted. It does not of course follow that a permanent cure 
is more readily effected in such cases. The greater readiness 
with which the tits are arrested may be counterbidanced by 
a greater tendency to relapse. A similar fact has been 
observed with regard to insanity; heredity does not lessen 
the probability of recovery from a given attack. 

Illustrations of this fact are often met with, such as was 
strikingly presented by the following case: 

A joun^ Dian, whole mother's two sinters and one brother were epileptic, 
had his first fit Ht nineteen, and noon afterwards came under treatment. 
The atlarks irere at once arrested, and thef remained abnent for two years. 
Then, at twenty-one, they recurred, and, baring had two fits in one week, 
he cnme back to the hospital. Each fit was preceded for an hour or two by 
a " nnslj feelinK of numbness in the tongue," but there was no trnmediate 
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warning. In the fit consciouaiiesa was lost, and liia tongue bitten. A 
scrapie nf bromide twice a dnj wbi orilered, and lie had no other (it, and 
after two jeans' treatment he was discharged. The fits remained absent for 
a jear, and then he hnd some more, and again came to the hospital. The 
attacks at once ceased nnder the same treatment, but he had ocimaional 
"senaationa" in the tongue, which became more frequent when the same 
dose of bromide of sodium was subiititnted for bromide of polasainm, bnt on 
the resumption of the latter with Indian hemp, although onlj once a day, 
the sensations ceaaed, and he had trhen last heard of had no sjiuptom for a 

An equallj striking illustration was presented by the patient, mentioned 
on B. previous page, fourteen uf whose I'elatinns suffered from epile|iKj. The 
attacks commenced at ten jeai's of age, and she was thirtj-seven when she 
came under treatment. The interval, before the treatment commenced, was 
two weeks. The attacks occurred during sleep only, and never during 
pregnancy. They were severe epileptic (its, with tongue-biting. Under 
treatment the attacks pi'actically ceased. As long aa she was taking 3j or 
5bb of bromide at bedtime she bad no lit, hut after she had been a year, 
eighteen months, or two years without an attack, she would discontinue the 
bromide and presently have another tit. This went on for seven years, and 
the bromide was just as effectual as when she first came under treatment. 

Exeiling Cause. — The recognitioB of aii exciting cause 
for the disease, i. e. a cause for the first fit, has little influeuce 
on tbe prognosis. Such a cause can be traced in about the 
same proportion of the ciises which are aiTested, and of those 
which are not influenced bv treatment. >'o indication can 
be drawn from the character of the exciting cause in the cases 
in which one can be traced. 

Frequency of AtUick. — The prospect of a complete arrest 
of the fits is extremely small if severe attacks occur 
daily. It is greatest if the attacks occur at a longer interval 
than one month. There is not, however, a simple relation 
between length of interval and prognosis, because attacks 
which occur at the regular interval of a month are less fre- 
quently arrested than those which occur at a shorter but 
irregular interval. 

The Condition in which the a/tacks oeeur, whether during the 
waking or sleeping state, or both, is also of significance. 
In the cases of arrest the attacks occurred in only one state 
in three times as many cases as in both sleeping and waking. 
In the eases without improvement a larger number had 
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attacks in botli states than in one only. It is clear, tlierefore, 
us far as these figures go, tliat the prognosis is far better if 
the attacks occur in one state only than if they occur in 
iKith. If occurrences during the sleeping or the waking state 
ai-e compared, tlie prospect of arrest is found to be rather 
better when attacks occur only during sleep. 

Aura.— The occurrence of a distinct aura seems to render 
the prognosis a little more favourable, but the difference is 
not sufficient to possess much signiiieance. The form of auni 
seems to have little influence on prognosis. 

Minial Change.— Th.c existence of considerable mental 
change renders the prognosis unfavourable. Mere slight loss 
of memory is, however, of little significance. It may pass 
away if the attacks are checked by treatment. 

Chariiclrr of Fits. — Regarding the influence on prognosis 
of the character of the fit, it is to be remarked that the major 
attacks are influenced by treatment much more readily than 
the minor fits. The former often cease before the latter are 
materially lessened, and it is not infrequent for the minor 
attacks to persist in spite of treatment, although the former 
are completely arrested. Sometimes indeed the slight at- 
tacks become more frequent, and they are then often diflicult 
to influence. 

To sum u]i the prognostic indications in idiopathic 
epilepsy: — The prognosis is slightly more favourable if the 
patient is of the female sex, and distinctly more favourable 
if the disease begins over twenty than if it commences be- 
tween ten anil twenty. It is better the shorter the duiation 
of the disease, and when the disease is inherited than when 
no heredity can be traced. It is better the longer the inter- 
val between the severe fits, and is least so in the cases in 
which attacks occur almost daily. It is better if the attacks 
occur in the sleeping or in the waking state only fhan if they 
occur in both. It is better if there is no considerable mental 
change, and if the attacks are all of the severe variety, than 
if there are minor seizures, and better if the attacks are 
preceded by an aura than if they occur without warning. 

It must be recognised, however, that a really good pro- 
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ftnosis can seldom hi' given unless all attacks are averted by 
bromide in moderate doses, sucli as fifty or sixty grains a day. 
Larger doses may diminish the fits but seldom effect a cure. 
and this is true also of the substitutes for bromide. Success- 
ful results are sometimes obtained, but they are few, The 
prognosis in cases which "cannot bear" bromide is gene- 
rally unfavourable so far as the prospect of a cure is con- 
cerned. But in all cases the ultimate result largely depends 
on the ability to secure persistence with effective treatment 
for a sufficient time, two or three years. Less does not 

I secure the atabilitj- that allows the controlling agent to be 

discontinued with impunity. It is the case whatever the 
agent is. Premature cessation of treatment is certain to 
involve recurrence, and the fresh start is harder than the 
first. There is no short road to a cure, and the prognosis 
must be largely influenced by the presence of the necessary 
patience and wisdom. 

Organic Kpilcpxy. — In the cases in which the attacks are 
due to an old stationarj- organic lesion of the cortex the 
prognosis is much less favourable than in the idiopathic 
cases. It is influenced by duration of the disease and inter- 
val between the attacks, just as in the idiopathic form, but, 
as might be expected, the effect of remedies is less marked, 
and this variety furnishes some of the most obstinate cases 
which come under treatment. 

Pont-epileptie Symptoms, — The prognosis in cases with 
post-epileptic hysteroid convulsion is. on the whole, the same 
as that of the minor epilepsy which commonly precedes them. 
The hysteroid sequel often ceases under treatment, while the 
minor attacks continue. On the other hand, post-epileptic 
automatic action, whether quiet or violent, commonly con- 
tinues if the fits which excite it persist. This is especially 
true of the violence which merits the name of epileptic 
mania, and the attacks of which it is the sequel are also espe- 
cially diificult to arrest. _ 

I 
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XOTE. 

The Mortality fkom EriLEPSY. 

The actual mortality from epilepsy itself is ven- diihcult to 
ascertain. The present Registrar to the Xational Hospital 
for the Pai'alysed and Epileptic, Dr. Farquhar Buzzard, has, 
however, ascertained the number and causes of death in the 
cases of epilepsy in the hospital during the 34^ years in 
which records have been kept. The number of cases is 2828. 
The number of deaths is 'J8, but no details of the immediate 
cause are to be found in 4. Of the rest, 15 died from some 
chronic unrelated disease existing before admission, and 7 
of some acute disease contracted after admission. Only 12 
deaths were directly connected with the disease. One was 
certified as asthenia, one as asphyxia (an instance of turning 
over after an unnoticed fit in the night), 7 were due to the 
status e4)ilepticus, and 2 to intercurrent mania and exhaus- 
tion. 
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TREATMENT, 



With the exception of those diseases for which nothing can 
be done, the treatment of few is so difficult as that of epi- 
lepsy. It is easy to understand the source of the difficulty. 
We have seen that epilepsy is a self-perpetuating disease. 
The renewal of the constituents of the nerve elements, after 
their release in functional action, occurs in such a way as to 
facilitate the subsequent recurrence of the same functional 
activity. (See p. 224.) This residual effect is beyond our 
power of prevention ; it is a condition of nerve action, essen- 
tial to normal function, and inevitable in that which is 
morbid. It is perhaps more surprising that epilepsy should 
be often arrested, and sometimes actually cured, than that it 
should so often resist our efforts to control it. That we can 
exert some influence on the disease is due to the fact that, 
by the presence of certain chemical agents, the morbid process 
may be to some degree controlled. By maintaining the con- 
trol, a considerable degree of stability seems to be induced by 
a corresponding influence on the process of nutrition, in 
consequence of which the transient influence of the agent 
employed becomes fixed, and it can at last be discontinued. 



Causal Treatment. 

The direct treatment of all diseases is subordinate to that 
which can be achieved bv the removal of their causes, when 
this is possible. The first question should always be, Can 
the attacks be ascribed to any cause which can be removed? 

17 
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TInfortunatelT, it is seldom tliat the search for sacl 
oi epilepsy is successful. Occasionally a source of p 
irritation may be found, capable of exciting what ai'e called 
"ifHes couvulsiona." Intestinal worms ure the most fi-e- 
quent ; their possibility should be borne in mind in all 
recent cases. Itound-worms and tapeworms are those chietiy 
eHective. Great as is the local irritation caused by threail- 
worms, they seem hardly ever to excite con^Tilsions. When 
there are any indications of the presence of the more effective 
varieties, there should always be a renewed recourse to ver- 
mifuge agents. Unfortunately, when tits due to them have 
recurred many times, they often do not cease on the expulsion 
of the exciting agent. This has been already mentiouetl 
{p. 29). 

Indigestible food is frequently regarded as the cause of the 
first fit, and sometimes with reason ; but it is effective chiefly 
in predisposed subjects, in whom no subseijuent care of diet 
fluftices to secure persistent freedom. This cause is so common 
that the special result can only be explained by a predis- 
position, in consequence of which recurrence of the fits is 
almost constant. In the very rare cases in which a cause of 
peripheral irritation of a cerebro-spiual nerve exists, espe- 
cially when the fits begin in the irritated part, the removal 
of the source of irritation is important — such as the excision 
of a scar involving a nerve, or, if that is impossible, resection 
of the nerve going to the part. 

When alcoholic excess has preceded the onset of attacks, 
and especially if it distinctly excites them, abstinence is of 
the utmost importance, and more often sufKces to urrest the 
disease than any other causal measure. In the rarer cases ia 
which chronic lead-poisoning can be found, the arrest and 
treatment of this are necessarily essential; but the attacks 
may persist although freedom from the toxic agent is secured. 
Pronounced anaemia is not often met with as a cause, but if 
it exists, it should be dealt with by appropriate treatment. 
The existence of epilepsy need not inteifere with the adminis- 
tration of iron. 



MEDICINAL. 



Medicinal Treatment. — Bromide. 

Apart from tlie removal of any discernible causes of the 
ilisease just considered, and apart from general regimen and 
surgical measures, to be mentioned later, tlte treatment of 
epilepsy is purely medicinal. It lias always been so, but in 
a far more pronounced degree since the almost accidental 
discovery, more than forty years ago, of the influence on the 
disease exerted by the combinations of bromine. Their 
effect many times exceeds that of all other agents put to- 
gether. The influence of chemical agents on that which is a 
process of vital action may seem anomaloua, until we remem- 
ber that all activity in the body seems to consist in chemical 
processes occurring under the influence of life. This is true 
of the release of energ;- by means of miiscles, and it is so with 
the liberation of what we call " nerve energy." There seems 
no doubt that the process depends on the I'elease of atoms 
from the complex molecules to unite more cloaely with those 
of oxygen brought to them by the plasma from the blood, and 
thus release the force which kept them apart in the neive- 
substance. As we have seen in the account of the pathology 
of the disease, this must be legarded aa a vital chemical 
process. 

Tbe history oE the nse of bromide in epilepij has not been described, bb 

fur as I bave been able to Htii). Its use seems to have spread quickly, bnt 

there is a distinct sequence in published observation. Bromide of potassium 

was introduced into tbe ' Bi'it. Pharmacopmia' in 1835, on account of its 

supposed valne in enlargement of the spleen. It was removed in I85I as 

useless. In 18S7 (' Lancet.' i, S2S) Sir Charles Locock advocated its nse 

in epilepsy oci-umng at the wenstiual periods. The first testimony to ltd 

service in oiilinttry epilepsy (combined, however, with iodide) seemit to have 

been given by Sir Samuel Wilks in 1861 {' Med. Times,' Deo. 21st). A 

year later (■ Lancet," Dee. lOth, 1862) Dr. Goddard Rogers pnhlisheil some 

cases aaccessfuUy treated at the West London Hospital by bromide of 

I ammonium, which Dr. Duncan Gibb had been using there for some time to 

mf lessen the sensibility of tbe throat. Dr. Ramskill. early ia 1863 {'Med. 

K Times,' i. 221), published a. single case treated by bromide of potassium at 

^B the Queen Square Hospital, and it seems to have been constantly used there 

^K through that year by himself. Dr. KaJcliffe, and Dr. Haghlings Jackson 
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February. 1861 (' Dublin Med. Journal ') Dr. .MtDonnpll silvMatwI its nw 
in epilepsy, and he has been associated trith Locock as deserving th« credit 
of iU emplnymeDt, bnt he had evidently been anticipated. After this date 
reuords become abundant. No earlier observations seem to bave been made 

Although the effect of bromide is far from cei-tain, ami 
Tariahle iu degree, it frequently causes an arrest of the 
attacks, which, if sufficiently maintained, may result in an 
actual cure of the disease, that is, the ability to leave off the 
agent without recurrence of the fits. The proportion of cases 
in which this result is achieved is no doubt small, but it 
cannot be estimated, and is certainly greater than is demon- 
strable. Many patients who come to a hospital and are 
treated with bi'omide for a few months, then cease attend- 
ance ; it is certain that some of these never have another fit, 
because in the case of a few the fact is learned accidentally 
at some subsequent period. It is the same with patients who 
are seen in private. Those who are seen again and again are 
those whose attiicks continue ; hut many, after visits for a 
year or two, having had no fits, are seen no more. They go 
on with the medicine for a time, but without doubt many 
would come again if the attacks recurred. The significance 
of the fact that they do not return, is confirmed bj' some who 
are afterwards heard of as liiiving been permanently free 
after discontinuance of the medicine. It is tme that they 
are few, but when the cases are considered which are found, 
after several years, to have i-emained free, the conclusion is 
irresistible that a much larger number are actimlly cured 
than can be discerned. The conditions of the problem in- 
volve sources of fallacy againot which simple statistical 
methods are unable to guard. The proportion in which a 
cure results is no doubt small compared with the larger 
number of those who suffer. 

In another small proportion of cases bromide is found to 
be without any influence for good. Between these two classeB 
come the vast majority of cases, in which the attacks are 
reduced in frequency, and often in severity, but are not 
arrested. The reduction is often considerable. Instead of 
two or three fits a week, a patient has a fit only every one or 
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two Diontlia. Instead of one- tit a iiinnth, he may have only 
one tit a year. But the result often means the ability to 
pursue uQ occupation which would he otherwise impossihle. 
It means the transformation of home life fi-oni one of con- 
stant dread, to one of comparative confidence and tranquil- 
lity. The difference to a family if a patient has a lit only in 
three or four months, instead of an attack every one or two 
days, is very great. Hence it Js that many patients who are ■ 
not cured, nevertheless cannot do without bromide ; and the 
number of the epileptic out-patients attending at the 
National Hospital for the Paralysed and Epileptic, who have 
been doing so for many years, is very great. The strongest 
testimony to the influence of bromide on epilepsy is afforded 
by the amount used there. For certainly thirty years the 
physiciiins have been constantly endeavoui'ing to discover an 
etbcient substitute for it, with little success, and the amount 
used at the hospital during the year 18911 was almost two 
tons. Most of this large amount was given to out-patients 
regularly attending on account of the benefit they derived. 
It was given in response (« a need which it alone could 
supply. It is a striking testimony to the good that is done 
even when a cure is not achieved. In therapeutics, relief 
is only second to a cure. 

Cei'tain as is the fact that bromide lessens the tendency to 
spontaneous discharges, long as we have been familiar with 
that influence, we are still without knowledge of the precise 
manner in which it acts. It is certainly in consequence of 
the presence of bromine in the haloid salt, for a corresponding 
combination of chlorine has almost no influence. Bromide 
is said to cause contraction of the small vessels ; but even if 
it has this effect, it is not likely that its influence on epilepsy 
is thus produced. It must be conveyed in the plasma directly 
to the nerve structures of the brain. In some way it re- 
strains the undue tendency to the escape of (he atoms of the 
nerve -substance to combine with the oxygen of the plasma, 
but we do not know whether it does so by the mere effect of 
its presence, or by yielding its bromine to combine with tho 
constituents of tlie ner\-e element. We have uo g^round for 
accepting one view rather than another. We know, how- 
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ever, that tlie effect of its preseiicf is i ransient, tUat its 
aljsence is quickly followed by a return of tlie tendency to 
convulBion. If bromine is detached and enters into the con- 
stitution of the nerve-Bubatiince, it must be a feeble union, 
since its effects are so short-lived. On the whole, it seems 
possible that the effects are produced by nndecomposed 
bromine, perhaps passing into the nerve structures, but re- 
straining in some way the morbid affinity for oxygen, al- 
though not yielding its bromide to form part of the molecules 
of the nerve -substance, as ai'senic seenis to do in its action on 
the nerves. 

Whatever be the mechanism, the influence of bromide on 
the functional action of the cerebral cortex admits of no 
doubt. Experiment testifies to it clearly. Under normal 
conditions electrical stimulation of the motor coi-tex gives 
rise to convulsion. If the stimulation is gentle, the spasm is 
localised to the part whose centre is excited; if more ener- 
getic, the spasmodic movement spreads, and may become a 
general convidsive attack. If bromide has been previously 
given, and in proportion to its amount, this effect is lessened. 
A slight stimulus may have no eiiect; a strong one may 
have no more result than a slight one ; and at last a toxic 
point is reached, at which an excitiition has no effect which 
would normally cause a severe convidsion. 

These facts enable us to understand the influence of bromide 
ou epilepsy, since the disease, as far as we can discern, de- 
pends on an abnoimal readiness for action in the cortex of 
the brain, in consequence ot which the process of union of 
atoms of the nerve-substance with those of adjacent oxygen 
occurs without the normal stimulus which should be needful 
to liberate them from their complex cimibination, and release 
tile energy previously held latent. This seemingly unescited 
action we call "discharge." Bromide lessens the tendency 
to this, as it does the excitability of the cortex. But how the 
affect is produced we are not yet able to discern. 

The agent must, however, he conveyed by the blood equally 
to all parts of the nervous system ; but its influence has been 
proved experimentally to be much greater on the central 
organs than on the peripheral nerves. Its action on the 
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motor cortex of the brain has been conclusively demonstrated, 
but it is not limited to the motor region. Large doaes, such 
aa two drachms or more, cause some headache, mental dul- 
ness, slight impairment of articulation, and diminished aensi- 
tivenesB, especially of the pharynx. Still larger doses (200 
grains) are said to lessen retlex action in the spinal cord, and 
even cutaneous sensibility. That the effect is due to all 
action on the centre is shown by the fact that it is the same 
in a limb from which the blood-supply has been cut off. 
A'oluntarj' processes are little impaired. Bromide antagonises 
stiychnia, a])parently by neutralising the effect of the alka- 
loid on the motor centres. Its influence seems to be the re- 
sult of an action on the nerve elements themselves. 

The excretion of bromide by the urine begins in fifteen 
minutes after it has been taken, and continues, gradually 
diminishing, for three weeks, if the dose has been large. 
Repeated doses are to some extent cumulative, according to 
the amount which has been given, and many effects of a 
single large dose are observed after repeated smaller doses. 

The peculiar character of the action of bromide on the 
brain is presented bv its influence on sleep. It does not 
compel sleep, as does opium, but seems to permit, or rather 
promote it, by lessening mental activity and dulling the per- 
ception of external influences. 

Comhinations. — Several combinations of bromine with a 
base have been used in epilepsy. Those which have been 
chiefly employed are bromides of potassium, sodium, ammo- 
nium, lithium, and sti'ontium. Bromide of zinc has been 
also used, but can be given only in small doses, so that its 
influence depends on the nine rather than on the bromine. 
Opinions have differed much regarding the value of the 
several compounds. The diiterences in effect are conceivably 
due to two causes: first, the influence of the base; and 
secondly, the proportion of bromine contained. On account 
of the former, some compounds, especially that of potassium, 
have been thought to be particularly " lowering." It is diffi- 
cult to perceive in practice the indications of such an influ- 
ence. Ko greater "lowering" influence can be discerned 
from bromide of potassium than from bromide of ammonium. 
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Tkis suggests a doubt whether llie bromide is decomposed in 
the system, or whether the base eserta definite inliuence. It 
has been thought that any other bromide than that of sodium 
is decomposed by the chloride of sodium in the blood, and 
bromide of sodium is necessarily produced. This is apparent 
groimd for attaching weight to the character of the base, but 
the fact is not certain. We are able to discern almost no- 
thing of the chemical changes which occur in the blood." 
Still, the imj^ression that the base has a special influence, has 
led to the extensive adoption of the pi-actice of giving a com- 
bination of two or three bromides, so that no alkali shall 
preponderate. I have never been able to perceive any prac- 
ticable objection to it, or any foundation for its supposed 
advantage. 

The second distinction between the bromides seems to 
possess more weight. The amount of bromine in each differs 
considerably : and since the presence of bromine in the salt 
is unquestionably the essential ^lenient in its action, it is 
reasonable to expect the influence of a compound to be pro- 
portioned to the amount of bromine contained. This in the 
compounds most in use is as follows t 



811 



Strontium I ..... 471 

Thus the bromide of lithium should be the most effective, 
and that of sodium less useful. But observation afEords little 
or no confirmation of the opinion. Strange as it is, some- 

* I have been at cooaiderablu paia« to ucertun wLat can be uid, with 
authoritj, regHrdlng tlie cb*D|;ci bromide nodergoea iu the blood, noct hair fur 
the modem doctrine of "ioui"caii be adopted. The result is ncgstiTe. Wo 
know iiotbing of '■ ioDs " eicept in simple solutiom, and the cbemiotl condition 
oF simple snline solutions in tbe bloo<t is unknown, at least in so far as to justify 
the inference of ionic changes. 

+ This is tbe percentage iu the nnhjdrons sodic bromide of the B.P. The 
crystallised salt eont^ias two atomi of water, and tlierefore only 67 per cent, of 

I atomi of 
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times one, sometimes another salt, aeems to auswev better 
in a. given patient, without relation to the nature of the base 
or the amount of bromine it holds. Difficult as this may be 
to understand, it receives Btron[» testimony from the use of 
the several bromides at the Queen Square Hospital. For 
certainly thii'ty-five years there has been a free choice for the 
prescribers, among the three salts in most uae. (The bro- 
mides of lithium and of strontium have been used chiefly 
(luring the last seven years.) If any one com^iination had 
possessed distinct advantages, these could not have escaped 
discernment, considering that the practice of the hospital in- 
cludes careful observation on in-patients, as well as the more 
numerous, and perhaps equally useful, opportunities of 
nbsen-ation on out-patients. The amount of each bromide 
used has therefore grent significance. The following aie the 
quantities for the year 1899 : 

Kramide of potaagium .... 36M Ibi. 



The amount of bromide of potassium is about twelve limes as 
much as that of sodium, and nearly ten times as much as all 
the other bromides taken together, including that of sodium 
The potassium salt was that which first came into use, but 
the others soon had ample trial, and the proportion of the 
several salts now empioyed conveys strong evidence that no 
other salt has much superiority," 

Adminiflnition. — In the treatment of epilepsy, whether 
with bromide or any other agent, the endeavour must be to 
find a dose (or combination with other drugs to be presently 
mentioned) which arrests all attacks, slight and severe, and 
which the patient can bear. This must be continued per- 
sistently, without intermission, until it is reasonable to sup- 
pose that stability has been established, and then should be 

" Some jeftm bjo I rnrefully comjiiired tiie ri'liitiva uttact of liroiuide of 
jodiuni and of pntaasiuin in fifty oaaf*. In manj no difCerenta wii« perceptible j 
but in at leait lintf tbe CKses the aodinm bromide seemed leas Dseful, doto for 
dou. Bat the conclation duierves little weight, benute the iodic utt wal 
probably CTjstalliiad and hjdralcd, aud therefore contained much leai bromine. 
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discontinued bj- gradual diminutiou. Hpnce it is important 
that the dose should not be larger than can be continuously 
borne, no larger than suliicea to arrest the attacks and pro- 
vide a margin of safety against accidental escitinp causes. 

Unfortunately it is seldom that this persistent continuity 
can be seemed. In most cases, when the patient has been 
free from fits for a few months the medicine is discontinued. 
The daily dose is an annoyance, or friends are ready with 
the assurance that it wilt " do harm to go on with so depress- 
ing a medicine;" and, strangely, often the same advice is 
given by some medical practitioner. It is left off, and in a 
week or two the patient has another fit. Often the discon- 
tinuance is due to the prevalent idea among practitioners that 
the administration of bromide is incompatible with the treat- 
ment of any intercurrent disease, even a trifling cold. On 
the least excuse, its omission is insisted on. Many relapses 
are thus produced. The intermission is, indeed, justifiable in 
acute diseases with considerable fever. It is very rare for an 
attack t« occur during the pyrexia, but as soon as this ceases 
the tendency returns. In many slighter ailments, the medi- 
cine is omitted when the utmost that is justified is a reduction 
in the dose, and perhaps a siniplicatlon in the combination in 
which it is given. 

There is no doubt that, but for these causes, the numbei' of 
definite cures of epilepsy would be larger than it is. The 
cases in which attacks are absolutely anested are on the road 
to a cure, and it is in these that the temptation to omit 
medicine is greatest. Patients are advised to leave it off, 
from fear of injurious consequences, for the most part, illu- 
sory. Any harm which bromide does passes away soon after 
the administration ceases, and no permanent injury to the 
nervous system ever results. But to its infiuence is ascribed 
all that occurs during its administration. It has undesirable 
effects in some cases, which will be considered immediately, 
and the conditions which involve most liability to them. AH 
that is here asserted is the fact that unfounded apprehension 
often lessens the prospect of a cure, and more frequent pros- 
pect of great improvement. It is surprising how widespread 
is the prejudice against the use of bromide in the only effec- 



live way — continuous adniinistration. It i« less surprising 
how often gratitude results when the prejudice is overcome. 
There are, indeed, many cases in which efi'ective doses cannot 
be borne; some for which it is unsuited : and the discern- 
ment of the cases in which other agents are more useful 
should always be an object of continuous effort. 

It is impoi-tant to note that the influence of bromide is 
cumulative. Attacks may not be at once arrested, but may 
cease gradiially in the course of two or three months' admini- 
stration. But for the continuous administration of bromide, 
the minimum dose that is effective should be employed, on 
account of the length of time for which it must be given. 
The large doses, advocated by some Continental phyairiansj 
cannot he borne for long in the majority of cases. The beat 
results are obtained by from RU to 80 grains a day, in two or 
thi-ee doses. Often, indeed, two doses of 25 grains are enough, 
and are generally well borne. The cases in which there is per- 
manent arrest of the attacks seldom need more than 60 grains 
a day. If liO grains three times a day do not produce arrest, 
larger doses are seldom successful. Bromide is better given 
after meals, because it need not be suddenly introduced into 
the blood, and on account of the advantage of combining 
some arsenic to prevent acne. If two dosea are given, one 
may be after bi'eakfast and the other at bedtime. If attacks 
occur only in the night, a single dose of 30 or 40 grains at 
bedtime is often successful. Attacks which occur soon after 
rising in the morning are sometimes not arrested by the 
night dose, and it may be well to give an eai'ly morning 
dose, without arsenic, on first waking; or, if with arsenic, 
after a cup of tea. In the case of children, the doso should 
be relatively smaller than for adults, but not in proportion to 
the years. It is useless to give less than 5 grains to a child 
one or two years old ; and afterwards the dose in grains which 
is given twice a day may be double the years of the child's 
ape. Of course in all cases the frequency of attacks and the 
time at which they occur has to be taken into consideration. 
For the reasons already stated, it is difficult to aseei-tain the 
cases which are actually cured, in which the patient remaina 
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permanently free after the iliscGntinuance of the tipatmed 
The following examples, however, seem conclusive. 

A barrister, agei 35, with Htrong bereditj, liad liis fii'at fit at tliirtj. At 
thirty-five he hid the second known fit, very severe, during sleep. He took 
30 grains of bromide every nigbt, but after eigiiteen months reduced it to 
20 grains, and at the end of tbe second year he had another, after a period 
of work on baetj and inenfficieot meals. Tbe dose was increased to 30 
grains for two years, and then redoced to 20, wbich he continued fur 
Heveral years. Indeed, he was reluctant to leave it off. But be has now 
had eighteen years of entire freedom, doing all the time tbe extremely 
hard work ot a most ijuccessful barrister. 

A Scotch solicitor, aged 34, with no heredity, had bis first attack at seven, 
and they continued at intervals of a few weeks until be was thirteen, ftntl 
then ceased until twenty- two. Tbey then recuned, and continued at 
intervals of a month or two. The convulsion waa general, and the attacks 
occurred always when awake. On 2S grains of bromide with IJ of bro- 
mide of zinc twice a day he had no otber fit. Aft«r two yeai« be took it 
only once a day, and after another year gradually ditulnisbed it. and left it 
off. By inquiry I have ascertained that be has now taken no medicine for 
seven yeai's, but has continued absolutely free, although he bas got married, 
and hoe been doing the work of a busy solicitor. 

Id the following case the attacks were of a minoi- character 
only, that which ia commonly most obstinate. 

A girl of 10, with heredity, had many minor attacks every day. She wm 
anconscious for a moment, and stopped whatever abe was doing, and then 
went on with it as before. On 10 gmina of bromide oE potassinm three 
times a day she bad still ten of these daily ; but an increase to 15 grains 
caused a gradual diminution at tbe end of the first month. At the end of 
three months they censed entirely. After sii months more treatment she 
ceased attendance at tbe Hospital, but I have ascertained that she ban kept 
perfectly free from fits, altbougb it is now Tourteen years since the mrfi- 
cine was discontinued. 

These cases should dispel any doubt of the occasional cure 
of the disease. I am convinced that they might be multiplied 
many times were it possible to ascertain the after-history of 
Lite itffg» niUttbor of Jta tients who are entirely fiee from f 
r observation, often in !>pite of 
Page after ]>age might be 
A remurkable fact i» 
L cases present an inherited 
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tendency to the diaouse, an Uluati-ation of the fact, ahead)- 
mentioned, that lieredity does not make the prognoaid less 
favourable. 

A. lad of 18, whose tnotlier was epileptic, bad both severe and slight file, 
the latter coiistatingaf the warning of the major attacks, with brief nncun- 
Bcioosneu. On 25 graioH of bromide and 3 of lactate of zinc all attacks 
ceased, and he remained free for three years. He then died of an acute di»eai<e. 

A girl aged 27. whose brother suffered from lits, had her first attack at 
ninei immediately after a fright. She had had them ever since, and (rheii 
she came under treatment they occurred at intervals of about sii weeks- 
Each waJi preceded by a feeling of " lostness" for a few seconds, then her 
nrms became stiff, and she lost consciousness, and the titti were followed by 
heavy sleep. The sensation sometimes occuii'ed without a Ht. A scruple of 
bromide was given three times a day. She had no other fit. For twelve 
innntha she had ocl-oa ion ally a " faint feeling," and at the end oi that time 
the bromide was reduced to two doses a day. The " faint feelings " became 
less and less frequent, and at the end of the Becond year the bromide was 
omitted altogether, and quinine was given for a few months. Five years 
after the cessation of treatment, and seven after the last fit, there had been 
no recurrence. She had married and borne childien. 

A girl of 13 had snlfered from severe epileptic fiti>, at night only, for sii 
months, the interval being ftbont three weeks. In addition she had minor 
attacks in the day, about one a week. Fifteen grains of bromide and 1 of 
bromide of line were given twice a doy. The severe fits ceased, but she had 
one or two minor attacks during the fii'st three months. These also ceased 
when the zinc was increased to 2 gruinsi. and when last feen she had been 
tour years without any attack. 

A girl ol 2S presented an illustration of a morbid tendency, which cannot 
be described as heredity, but is remarkable as apparently due to the con- 
sangninity of parents. The father and mother were first cousins. Of the 
children, three hoys and two girls were congenitally blind, and one hoy waa 
epileptic as well as the patient. The fits were not freqnent, bnt ceased 
entirely for the two and a half years she was ander observation. 

The an'pst of hta is, of course, not equivalent to the cure 
of the disease. In only too many cases, when the attacks 
have been arrested for a long time by treatment, they lecur 

hen that treatment is discontinued. In some cases the 
patient remains fvee from fits for one, two, or three years, 
and then the attacks recur. But, in the majority of cases 
which relapse, recurrence takes place within a few months of 
the cessation of treatment : and if, after such cessntion, the 
patient has passed a year without an attack, there is pood 
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grouiiil for the hope ihat they will not leturn, an expectatioi 
which is strengthened by everj' subsequent year of fieetlom. 

If a relajiae occurs, the tits are less readily arrested by the 
eame treatment tlian in the first instance. A very fi'equent 
occuirence is that a patient, after a few months' freedom 
fi-om fits, discontinues the medicine and relapses. He cornea 
again ; the fits are again stopped, but less readily than be- 
fore : again he omits the treatment and the attacks recur, and 
are then not completely arrested. Hence it is most important 
to maintain by long treatment the initial arrest of the fits. 
The longer the period since an attack, the greater, citteris 
parihuf, is the probability that the arrest will continue after 
the medicine is discontinued. Hence treatment should be 
continued, without any reduction in dose, for two years after 
the last fit, or even longer, the period varying according to 
the duration of the disease and frequency of attacks befoi'e 
treatment was commenced, and the readiness with which 
cessation is obtained. The dose should then be gradually 
reduced during a third year, and only then be entirely dis- 
continued. It should never be suddenly left ofE. Most cases 
of the status tpiltptieus arc due to such sudden discontinu- 
ance, under some vague impression that it is doing harm. 

Treatment must be persisted in as long as minor attacks 
continue. The occurrence of these makes it certain that the 
patient will have a severe fit soon after treatment is stopped, 
or is much reduced. These remarks apply to all agents, as 
welt as to bromide. 

The recurrence of fits which have been arrested by treat- 
ment may be spontaneous, or it may occur only on a consider- 
able exciting cause. l*'or instance, in the following case an 
accident reproduced attacks which appeared to have been 
effectually arrested. 

Funny P — , whose father's brother was insane, liad her first fit at ten. 
nhile uncuntcious after a full out of a " boat-swing." She came under 
treatment at the age of fcmiteen.liaviiig llien a fit ever; fortnight. tJnJpr 
treatment (whith was continued tor three years) the attacks ceased entirely. 
She then took nu tuediclnc, and liad no atlocLc for five yearn. At the end of 
that tine ithe wrts thrown out of a dogcart, again struck her head, and had % 
fit a few minntei afterwards. They recnrred every ten days, until ahe nme 
under treatment nine mnnthn later, when they again ceued. 
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If a relapse oct-iu-s after bromide treatment has been dis- 
continued, the diTig sliould be continued the second time for 
a much longer period than the first, as in the following case, 
■which illustiates also a reiajiae after a long period of freedom, 

A iQBu, whoae fatlier'a mother was insiine, had lii» firet fit, without 
known cause, at Beventeen, nnd came uni3ev treatment nt the age of twenty- 
two. Bromide (3j bis) at once arrested the fits, and after be had been under 
treatment for nine months, having no fit, he ceased attnndance, and remained 
free from fits for tour years. He then had another attack after running 
quickly up to the top of a factory. Bromide was again given, and he had 
passed a year and three quarters without an attack at the last note. 

When bromide ' cures ' epilepsy, removing altogether the 
state of the nervous sj'stem to which attacks are due, this 
effect must be ascribed to a permanent nutritional change of 
the same character as the effect which is produced by its 
presence in the system. This effect seems soon to cease, but 
if this condition on which it depends is maintained for a long 
time, nutritional changes occur by which the effect is main- 
tained after the bromide is withdrawn. In the hope of pro- 
ducing this alteration more readily and in greater degree, I 
have tried the effect of giving verj* large doses of bromide 
for a comparatively short time. The method was to begin 
with doses of two or thiee drachms of bromide evei-y second 
or third morning, and to increase the dose to four drachma 
every fourth morning, and six drachms or an ounce every 
fifth morning. These large doses were given after break- 
fast, in a tumblerful of water. If the salt is not well 
diluted they cause epigastric pain and vomiting. As a rule, 
when the dose reaches half an ounce, some drowsiness and 
mental dulness follow during the rest of the day, but are 
gone the following day. Some patients complain only of 
headache, a dull constricting sensation, which is relieved by 
the application of cold. The susceptibility of different 
patients to these large doses varies exceedingly. Some 
patients cannot bear more than four drachms; in others a 
dose of an ounce produces little change from their normal 
state. These doses usually lower the frequency of the pulse 
S-14 heats, but I have been surprised to observe no appreci- 
able difference in the temperature or in the reflex actions. 
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The maximum dose was reached in two or three weeks, anil 
rei»eat«d three or four times, and the doses then gradually 
reduced, so that the whole course lasted six or seven weeks. 
It ia to lie remembered that the object of this method was 
to attempt to further the cure of the disease. It was there- 
fore only adopted in cases in which the attacks were influenced 
in a marked degree by bromide. If the bromide was omitted 
at the end of the six or seven weeks' course, the patient as a 
rule remained free from iita for a longer time than would 
follow, in similar cases, bo short a period of treatment by 
bromide in ordinary doses. The attack, however, afterwards 
recurred if all treatment was relinquished, and bromide had 
to be resumed in ordinary doses. The results obtained were, 
on the whole, disappointing, since in uo case was the course 
followed by fi-ecdom unless bromide was continued. This 
masimum-doae course seems to exert some influence, but it 
ceases after a few months." 



OTHER 8A1TH OP BROMINE. 

Jiromide of Stronlivm has been used and praised during 
the last few years, especially because it is thought to have 
leas tendency to cause acne. This seems to be in harmony 
with the small amount of bromine contained in proportion to 
the base.t and so also is the large dose which has been cott- 
sidored neeessaiy by those who have most strongly recom- 
mended it, amounting to two or thi-ee drachms a day. Hj 
is not, therefoi'e, surprising that some observers (as Vallon) 1 
have given it uji, because with doses which could be borne, 
the attacks were more frequent. My own experience has 
shown no superiority over the other bromides. It should also 
be noted that, when given to animals in large doses, I'ere 
found its poisonous influence was five times as great as that 
of bromide of potassium. 

* It haa heew referreJ to hb if n UitEof eOect hub claimed foe it. On 
contrary, I onlj odvocaleJ it ua probribly of Kiiie vnlae as nn initial lUge in pal> J 
■iatetit treatment. 

t Tlie commcrciat bromidu of itlontiam contuiuK &ii atnmi of wstei 
cr;atl1liMtioii. 



Bromide of IVickfl has heeii tripil. but can only be given in 
a minute dose, which is without influence. The same may be 
said of the combined lirumide of Rubidium and Ammunium, 
the dose of which is 3 to 5 grains. Bromide of Ziiie depends 
for its activity on the metal, under which it will be men- 
tioned. 

Bromide of Camphor, which has been praised by Boume- 
villes, can only be given in a dose of a few grains. This is 
insutficient to enable the bromine to have any influence, and 
the camphor seems to act only as a nervine stimulant. I have 
Been no benefit in any case in which I have tried it. 

Bromalin is a name given to a compound of which the full 
designation is bromefhylformin. It has been given on the 
doubtful theoiy that the inconveniences of bromide are due 
to derangement of the intestinal tract, and it is supposed to 
be decomposed in the stomach into bromine and formalde- 
hyde, which is an antiseptic. It contains only half the 
amount of bromine as bromide of potassium. Its great ex- 
pense is a hindrance to its use, and it has been found to have 
little influence on the attacks, and readily to cause acne. 

Bromij'iii is a combination (prepared by Merck) of bromine 
and sesame oil (a grain-oil obtained from India, used for the 
lubrication of machineiy). The compound presents the first 
apjjai-ent opportunity of giving pure bromine, so far as inges- 
tion is concerned. The same compound is prepared in Eng- 
land by Martindale and by Morson, under the more appro- 
priate name of Dromiiiol or Drominohum. It is made with 
10 per cent, of bromine, or with -iiJ per cent. The latter 
contains half the quantity of bromine us bromide of potas- 
sium; a drachm of brominol (bromipin) corresponds to half 
a drachm of potassium bromide. It has been extensively 
praised on the Continent, as causing no rash and none of the 
depression which sometimes results fi'om bromide, and as 
being yery effective in its influence on the attiicks. The 
advantages are also claimed for it that it can be given by 
I'ectal injection, or rubbed into the skin. When given by 
the mouth, it can ha only absorbed when the oil is acted on 
in the intestine by the pancreatic secretion, the bile, etc. 
The combination with the oil is very close. According to 

18 



274 



TREATMENT. 




my own experience it has much lees tendency to cause acne, 
but also mucli less tendency to arrest the attacks. On com- 
parison with an equivalent amount of bromide of potaasium. 
the difierence in its influence is considerable. Bromine can 
be detected in the urine after its administration. The com- 
pound can be given either as an emulsion, with a few drops 
of chloroform and mucilage, or mixed well with an equal 
volume of synip, or in capsules." The pure oil is not un- 
pleasant. The compound deserves further trial, but it seems 
doubtful whether it will be found of much value.* 

Hydrobramie Acid cannot be given in sufficient quantity 
to secure an influence on the attacks. Moreover, it cannot 
exist in the blood in its acid state, and must he at once con- 
verted into bromide of sodium. t The acid is occasionally 
useful, when it is desirable to acidulate a mixture containing 
bromide, aa, for instance, if stiychnia is also given. Hydro- 
bromate of strychnia is readily soluble. Caution should be 
observed in giving strychnia with uuacidulated bromide.; 

Many other combinations of bromine have been tried with- 
out resxilt. The addition of iodide has seemed useless in 
cases in which there was no syphilitic lesion of the brain. For 
pure epilepsy an alkaline salt of iodine is as useless as one et 
chlorine, 

* To preveut miBconcepUou it ma; be well tc stnte tbiit the result* were 
cliiefly obtAined with Uerck'i bromipin, bat no difference could be ciiicenied 
Iietwceii it and the Engliah preparation. The coin psrati rely aligbt effect >ug- 
g«Btec] tbnt much might pui througii the boivel unabsorbvd, bat wjino analf >ei 
uf fiBce* of pntientK taking tliiee drBchma daily (33 per cent, preparatiao) gave 
DO sup|iort CO this view. It ■ceuii poisible that the bromine piuaea ioto tbe 
blood in some orKiinic combinatioa which leateui iti iaBii«Dce. 

f In case it shuulcl be desired to give bromide of potiasium witbant the know- 
ledge of tba pHtieut. it may be well to state that 20 i;raiua of Tot, hroni. remit 
from the combluutioa of 17 graiiiB of Pot. bicarb, with 140 miiiimB of AcJd- 
hydrobroin. dil. 

X A pharmaceutical chemist received n prescription for bromide and atryehDia, 
irilbont any ni:id, but in which the water wna lufficient to make a perfectly 
soluble mixture. Going to tbe aeaaide, he got a local ehemiit lo diapenae the 
mUtore double strength. Probably an unduly alkaline bromide was ased. He 
did not notice a precipitate which formed in the mixture, and apparently took 
the whole of the itrychnia in the last dote; in couieqnence he almost died of 
strychnine poiwtiiing. The original preaeription (not given by myselO *•« 
ajiparcntly safe, but the incidelit is Instructive. 
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Two classes of unpleasant symptoms may result from 
"bromide, — mental and physical deproBsion, and the bromide 
lash. The former is due to au amount greater than, the indi- 
vidual can ivell tolerate ; the latter is due to cutaneous 
idioByucfasy. 

Cerebral Dupresilon. — The general brain depression whioh 
ja produced after some time by large doses is not surprising. 
Although the influence of bromide seems primarily and 
chiefly to be exerted on the motor centres of the cortex, many 
■of its physiological effects show that, as might be expected, 
its influence is exerted widely, and it is not surprising, there- 
fore, that other functions of the brain should, after a time, 
be interfered with. The effect, when extreme, is mental as 
well as motor lethargy, loss of memoi-j-, lessened sensibility 
(especially of the pharynx), and even dribbling of saliva, 
iSuch effects are only met with in most cases in which a dose 
flf 100 or 120 grains a day has been given for some time, or 
with smaller doses in patients with originally weak brains. 
Sometimes the effect is simply mental depression and slight 
lethargy. Teiy rarely is there any definite derangement of 
the mental functions. 

It is important, moreover, to note that these slighter 
symptoms are often met with when comparatively small doses 
of bromide arrest attacks. They have also been met with in 
cases in which attacks cease spontaneoush- from some un- 
■discemed cause. They are thus apparently often due to the 
cessation of the habitual discharges to which the brain is 
accustomed, for which nei-ve energj' is generated, which, un- 
discharged, seems to act widely on the brain and depress its 
functions. If a patient, whose attacks have been arrested by 
bromide, passes into such a condition, another attack at once 
clears off the cloiid which seemed to be upon the biain. The 
improvement occm-s irrespective of the continuance of the 
bromide, showing clearly that it is the effect on the brain of 
the cessation of the discharges, and not the agent which pro- 
vinces this, which causes the condition. The ilischarges may 
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BKOMIDE. 27rl 

of suppuration small; sometimes the area of suppuration ii 
much larger than corresponds to the base. Almost as fre- 
quent, however, and move so at the commencement of the 
rash, are small pustules, with little redness, and papules 
which do not always reach the stage of pustules, and are 
ofteu hard. I have known this form of rash to be mistaken 
for varioloid. Large pustules are occasionally seen in which 
(here are many white points of cheesy or purulent material, 
and occasionally there are large and supei-ficial hleb-like 
collections of pus surrounded by a little redness. G-uttmiinu 
has shown that the presence of bromine may readily be 
demonstrated in the contents of the pustules. The larger 
pustules cause much irrit-atinn, and are often painful; they 
may leave permanent scars, so that, if numerous, considerable 
tiisfigui'ement on the face results, from the pitting and from 
the reddening and thickening of the skin between the pus- 
tules. 

This troublesome symptom may be almost entirely pre- 
vented by the addition of arsenic to the bromide, It was 
recommended by Echeverria in 1870.* From three to five 
minims of liq. arsenicalis added to each scriiple of bromide 
will usually remove the eruption, if moderate, and greatly 
iliminish it, if considerable. The amount of arsenic neces- 
»aiy, however, depends on the individual tendency to the 
rash. When the eruption has thus been removed, if the 
arsenic is omitted, the bromide being continued, the eruption 
retui'ns. (See, for examples, lat ed., p. 2(>3.) Since the in- 
fluence of arsenic has been known, the terrible faces, so 
common before from this cause, are no longei' seen. 

But the use of arsenic for this purpose is not without dis- 
advantages. It hardly ever causes the multiple neuritis, 
which has been ao common when arsenic has been taken in 
beer, nor does it cause herpes zoster. The difference may be 
due to the fact that bromide lessens metabolism in the ner- 
vous system. But it occasionally causes, at least apparently, 
slight gastro-intestinal irritation, and trifling conjunctiva! 
irritation. The most serious effect is the pigmentation of the 
skin, which is seen in perhaps a fifth or sixth of the cases to 

• Loc. cit., ]!. 318. 
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which it has been regularly given for several yei 
asoally begins by minute spots of broimish pigmentatia 
often following the upots of redness. Thev niav coalesce ai 
cover large areas, but usually leave a few un pigmented v'hid 
spots of skin. Sometimes the pigmentation seems diffii 
from the first. It is most marked on the neck, and pai 
exposed to pressure, and is sometimes mistaken for Addisoi 
disease. It often causes concern, but ive have no otlu 
means of preventing the acne, and the choice has someti 
to be given — Hhich is preferred. The borrowing is alw 
chosen. 

I have known a peculiar form of trophic change id I 
hands to result, due to neuritis, but have never met wif| 
typical perijiheral neuritis from the administration of a 
with bromiile. 



Those drugs which are of definite service when given ala 
will be mentioned later. Some agents, especially of orgai 
nature, of little or no value alone, seem often to augment t 
intluence of bromide. In a considerable number of patienH 
the effect of the several combinations was carefully tested 1 
giving, first, bromide alone for several months ; and, i 
its influence was ascertained, the second drug was added 1 
the same dose of bromide, and the effect compared. 

Dii/ita/is is a very ol'l remedy for epilepsy. It was reconi 
mended by Parkinson in 1040', and has been, perhaps for a 
long a time, a popular remedy for the disease in the West of 
England, (iiven alone, its influence is slight. It may lessen 

• &!B Parkiniou, 'The Tbeater of Plmiti" (1840). p. G54, " Foiglove* 
(Vertiiea):— "It hatli bee no of later experience found alio to be efiectuall against 
tlie Fill ill g-iickiie>ie, tbat dtvera have beeue onred thereh}- ; Tor after the taking 
nf till deeoctioD of twn handfnlla thereof, with fouro ouiicea of Poltipody, of tli« 
nake bmlied iniide in Ale, tlicj tbat hare been troubled with that di«eue 
Sr. yoarci, iind liavc fnllen once in a weeks or two or lliree tiiiiei in ■ moiietb. 
bnvo not fnllen onco in 14 or 15 monetlx, tliat i^ until the writinft hereof, whidi 
1 thinke vaoy he lald to be an absolute care, not to be i-rciumed tlint after ta 
long itay it ihould cetnrne againe." 
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the frequency of attacks, and sometimes even arrest them for 
a short time ; but I have not met with any case in which, 
under its use, frequent attacks remained ahsent for more than 
a month or two. It ia, however, often distinctly useful in 
addition to bromide. Attacks which continued on bromide 
only, ceased entirely on bromide and digitalis.* 

Among the cases which are most strikingly benefited by 
the combination are those which ure complicated by cardiac 
disease, or dilatation, irregularity, or undue frequency. The 
use of these agents in such cases ia an obvious measure. The 
only cardiac condition in which I have known it to have a 
prejudicial effect on the attacks is in aortic regurgitation 
accompanied by considerable h}"pertrophy, a condition in 
which the use of the di-ug is to ii large extent contra- indicated 
for cardiac reasons. It seems especially to augment the in- 
riuence of bromide in nocturnal epilepsy. 

By what influence digitalis is useful is not known. It 
steadies the circulation and increases the tone of the small 
arteries, and thus, doubtless, renders equable the supply of 
blood to the brain. But this effect is produced through the 
nervous system; that on the heart is supposed to be exerted 
through the vague, an indication of a central influence. 
Moreover, large doses of digitalis, if continued for some time, 
cause sj-mptonis of cerebral and spinal disturbance, giddiness, 
amblyopia, dilatation of the pupil, and even diminished reflex 
excitability in the spinal cord. These are commonly ex- 
plained as secondary to the disturbance of the circulation, 
and the accumulation of carbonic acid in the blood, but it is 
more likely that they are due to a direct influence upon the 
nei-ve-centres. 

The greater effect of the combination of bromide and 

■ Tbeao pBTBgraphs are almiMt unaltered from the tlrit edition (IBSO). The 
v&lae of theie cardiac tonics (di^itnlii, adonis vemalis, convallario, «tro])hanthn«) 
hag been recently advocated by Bochterew (' Neur. Cant.,' 1898), who eapecinlly 
eateem* convallarin. Henee it !■ ciirions to read in Parkinaon's ' Herbul' (loc. 
cit., 1640, |i. 1407), under " Titlia, the Lime or Linden tree,"—" The tlowe™ of the 
Lime tree, uid of Lilly Conrally, bein^ deatilled together, the wntor of them il 
much commended ngainst the falling-aicknesse ; the de«lil1ed wnter of the harks 
is of tbe same effect." 



280 THEATMEXT. 

digitalis than of either given alone is clearly shown by ■ 
following case : 

In a givl, Bged 20, without hereilitj, one to thvee fit* liad occurred weeklj 
since sixteen yeara of age, distinctlj epileptic, witii tongue-bjtiug and witli- 
out warning. Her pulau waa 96, irregular in force bnt not in frequencji 
the impulse slapping, but in tlie normal situation. On tinct. digitalis 111^ 
ier die, she had one fit a foilnight ; on pot. bram. gr. u bis die, she bad i^ 
fit each weeic ; on a combination of tbs tiro twice daily, she had not a single 
£t for three months, and then ceaoed attendance. 

The following cases also illustrate the beneticial iuBuence 
of the combination : 

A girl, aged 21. had two fits Bt*ix months old, and no others till thirteen, 
when they recommenced, and continued once a oiouth, chiefly at catamenial 
periods. They were severe, epileptic in character, occurring both when 
awake and when asleep, uiid wlien awake there was an epigastric niira. 
There was a mitral mnrmnr and dilatation. After two j'ears' treatment by 
bromide, alone and combined with iron, and also with ai'senic, she waa 
having several fits every montli. Tliere was some improvement with br»- 
mide and belladonna, bat after nomo months' treatment three fit* still 
occurred each month. Tr. digitHliii ir^v was then added to the same dwe of 
bromide (3j ler die), and she had not a single severe fit for e\x montba. 
although "sensations" continued a few times a week. She then ceased 
attendance, but almuat immediately had another attack, and tlit^y recuiTvd 
on the same treatment about one a month, and then almost ceased. During 
the next two years she had only one attack every four or six months, but if 
the medicine was discontinued the attacks immediately recurred. 

A man, with some dilatation of the heart and irregularity, began, nt 44, 
to BuSer from " twitchiugn in the face and hands," which contiuued, until 
at 46i he suffered from nocturnal fits, epileptio in character, general, but 
more severe on the right xide. At 47, when he came under treatment, he 
had two a week. On bromide only they ceased for three months, and then 
recurred, and continued in spite of ^ss of bromide three times a day. 
Curing three months' treatment on brnmide (3j) and belladonna {T\\r), 
three times a day, he had a fit each fortnight. Tlie same quantity of tinc- 
ture of digitalis was then substituted for the belladonna, and the fita ceased 
for six months, except on one occasion when he omitted the medicine for a 
fortnight. At the end of six months tlie duRe was lessened, and he had some 
more attacks, but they again ceased when the dose wss inci'eased, and he 
remained free for several months, and then had two mare. 

A boy, aged 12, had soffei-ed from fits since he was sixteen montha old, 
being then backward in teething, in walking, and in talking. His lege 



ADJUNCTS TO BROMTCE. 



3R1 



retained traced of old rickety curvature. The altacks occurred during botli 
waking and sleeping ntatea, at JntervalK of a week. When awalie they were 
preceded by a visual aura, " a Imll of tire before the eyes," always red, and 
aeemin s to get nearer and nearer until lie lost consciousness. The convulsion 
commenced in tbe right side of the fs^^, and was more severe in the right 
limbs. Amm. broni. gr. xv, with Tlnct. belladonnic 1l^v, fimt twice and then 
tliree times day, increased tha interval to one month ; bnt after six months' 
treatment tlie attacks sUll occurred. Tinct. digitalis, lUr, was then substi- 
tuted for the belladonna, and he had no fit for eleven months, when the 
dose wan reduced and a fit occurred ; but on agnin increasing the dose seven 
months passed, and then be had ttro fits, then an interval of two months, 
and on again substituting belladonna for the digitalis the attacks became 
laoiv frequent. 

A girl, aged 18, without heredity, came under treatment for tit« which 
liad occurred frequently since tpn, and also at seven snd two. The interval 
was aliout tivo days. The fits trere without warning, and evidently epileptic. 
Bi'omide alone, and with belladonna, lessened a little the frequency of the 
attacks, but made no consideiuble difference, from twelve to sixteen fits 
oocnrring every raontli, Digitalis was tlien substituted for the belladonna, 
with the effect of rednoiug the fits fii'at to four and then to two in the 
month, and then she passed four months without a single fit. At the end 
of that time they rocnrred, but again ceased for four months under the K.ima 
treatment* 

Strophanthus. — The effect of strophantliua is sufficiently 
similar to that of digitalis to justify- the expectation that it is 
equally useful as an adjunct to bromide. This is confii'med 
by observation, but I have not had the same opportunities 
for testing its influence on a large scale, free from distinct 
i of fallacy. 



Belladonna, like digitalis, rarely useful alone, sometimeB 
distinctly increases the effect of bromide. It also haa long 
been, used, having been recommended by Mardoif in 1091, 
and at the end of the last century by JIuncU, Stotl, and Hufe- 
land. I have met with no case of true epilepsy in which the 
attacks ceased entirely ou belladonna, although, in several 
patients, the fits were reduced in ft-equency. As an adjunct 
to bromide, its utility is often unquestionable. It has been 
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Biiid to be most useful in cases of petit ma!, but it is also 
effective in cases in which the attacks are severe, whether 
they occur by day oi- by night. 

Its influence ia probably due to its direct action on the 
central nervous system, which is, by large doses, first stimu- 
lated and then depressed. The e&ect is apparently ainiilar 
upon the cerebral heniiBjiheres, the spinal cord, and the vagus 
and cardiac nerves. Cerebral excitement ia followed by coma ; 
reflex action is at first increased and afterwards lessened ; 
the heart is at first slowed, and afterwards accelerated. 

The following cases illustrate the influence of the com- 
bination of belladonna und bromide in epilepsy. In the first 
three caaea the bromide was given alone in the first instance, 
and the superiority of the combination was evident. 

Eramti It — , niai'i'ied. vrithout heredity, came nnder treatment at 35, on 
acuount of fits wLicii had occurred frequently since the age of IS. There 
was no warning, and conacionanens wok lo»it, Urine «-u often puaed during 
the attack, and it whb followed by noine delirioHB excitement with erotio 
tendency. Several fits occurred erery week. On Poteiia. brom,, 3j ter die, 
nhe had one fit the first inontli, none the second, and two the third. Tbet. 
belladonnie, D^v, was then added. She hail one lit in each of the next three 
months, and then the attacks cea«ed. Four montlis laterihe had one. The 
treatment was continued for six months more, the dose being gi'adniilly 
diminished, and then she ceased to attend, and remnined free from fita 
without treatment for twelve montlis. A recurrence then look place, bat 
a^n ceased on the same treatment. 

A woman, two months after a uonlinement, at 43, began to suffer from 
Gts which recurred at intervals of a fortnigiit when she came under tivat- 
ment at 49. The fits were epileptic, the woming being pain in the head. 
On bromide gr. xv. three times a day the frequency remained the same. 
Tlie same dose of bromide with tr. tellndonniB TI1.V, inoreased the interval 
first to three months, then to ajx months, and then to a year. 

Many othei' cases could be narrated in which the result of 
the combination of bromide and belladonna was most satia- 
factory ; but they do not aflford conclusive evidence of the 
influence of the belladonna, since the combination was given 
fi-om the first. (.See 1st ed.. p. 270,1 

Atropine has been freijuently employed in doses of one 
or two minims of the liq. atropiie of the Kritish Pharraaco- 
pceia, containing -^ and nV of a grain of atropine. In some 
cases it seems to be more efficacioua than the belladiuina. 
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A boy, aged 16, whose father's mothfr was epileptic, had nuffeved for a 
year from fits, chieUy in the enrly morning, without warning, and dis- 
tinotlj epileptic. Two or three attaclis occurred each week. On bromide 
(11|J bU) there was no attack for tweke months; then they retnmed, and he 
had an att&ck each month in Hpite of the bromide being given three timet a 
daj with It^v of tinct. belladonnie. One minim of liq. atropiie was then 
BobBtitnted for the belladonna, and he had onlj two fits in five monthe. 
The dose of liq. ati'opiiD was then increased to two mininia, and he had no fit 
for eight months. Then a slight attack occ lined, but he afterwards had 
fifteen months' freedom on the same treatment. 

Stramonium, another solanacpous jilant, was recomiu ended 
in the last century by Uai-oa Storck. I have hail no experi- 
ence ot its use : the commendation by aome old writers ia 
shared by such a vast number of herbs as to excite little 
confident'L', 

Cannabis iiitlica, which was first recommended in epilepsy 
by Dr Reynolds," ia sometimes, though not very frequently, 
useful. It is of small value as an adjunct to bromide, except 
for the relief of headaches, when this complication is trouble- 
some. But it is BonietimeM of considerable service given 
separately. It may be noted that the action of Indian hemp 
presents many points ot resemblance to that of belladonna; 
it ia capable of causing also delirium and sleep, first depres- 
sion, and then acceleration of the heart, and also dilates the 
pupil. The cerebral excitement is relatively more marked, 
and the effect on the heart and pupil much less than in the 
case of belladonna. 

In the following case its etl'ect was far more decided than 
that of bromide. The case is remarkable, but I have not 
succeeded in obtaining a similar result. 

John K— , aged 40, had Buffered from fits for twentj.five year*. They 
occurred during both uleeping and waking, at intervals of a fortnight. 
There was a brief warning, vertigo, then loss of ponsnioiiBness, and tonic 
»nd clonic »piwm followed by some automatism ; — ' acts strangely and cannot 
dress liimself.' The attacks ceased for a time on bromide, but recurred 
when he discontinued attendance. He came again two years later; 
somple dosca of bromide of potassiom thiee times a day bad now 
no effect, and the fits, at the end of fonr months' treatment, were 



• Loc. cit., p. 321. It bi 
Med. Times,' Sept., 1878). 
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«fi frequent as ever. Eit. rannnbis indicce gr. J, three timMH 
dsj, vu then ordered ; the fits ceased at once, ' a nonderfal cbanga 
the patient declared. He had no fit for sii: months, and then, 
having diwootinaed attendance, the fits recurred, but irere at once arrested 
bj the «atne dose of Indian hemp. He continued free from fits for some 
months, antil, during laj absence, bromide was subsljtated for tb? Indian 
hemp; the fits immediatetj recurred, and he left off treatment. He re- 
turned to the hospital in sii months' time, and on Indian hemp passed twii 
months without an attaci. In the tbird month another fit occarred, and 
the patient again ceased to attend, and did not retam. 

GclKtinium. — The effect of gel§emiuiu on the spinal coiil, 
the respiratory centre, and the cianiul nerves, suggested its 
trial. The results show that its value, alone or in combina- 
tion with bromide, is not conaiderable, although now and 
then it seeniB to be of slight service.* 

Hyoscint.— The sedative influence of the hydrobromate of 
liyoscine on the cortex has led me to use it in many cases of 
-epilepsy in combination with bromide, but in only a few 
cases bus slight benefit been perceptible. It is a drug whose 
action is cumulative, and it is not safe to give it by the 
month in larger doses than j^ or j-J^ grain. The most con- 
venient form is in a solution of 1 in 1000. 



Opium was recommended in epilepsy by Paracelsus and 
by t'rato and Uuercetanua in the sixteenth century, and I)e 
Haen published a case in which large doses of laudanum, 
taken on the occurrence of the warning of a fit, cut short the 
-attacks and cured the disease, a seijuence of doubtful credi- 
bility. It was tried thirty years ago at the Uueen Square 
Hospital, but without definite good. It has, for the most 
part, given place to other remedies. Its alkaloid, morphia, 
was also recommended and tried in a considerable number 
<if cases, but without evidence of clear utility. 

It is necessary to mention a method of treatment which 
was advocated, in 189-1, by the great cerebral anatomist, 
riechsig, and has received attention corresponding to hia 
• Case quoted p. 272, lit ed. 
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auatoDiirnl reputation. It consists iu a six weeks' course of 
opium, in doses increasing to 1.5 grains a day. The opium 
is suddenly stopped, and bromide substituted, l-IO grains a 
day for two months, then graduLiIIy diminished to 30 grains 
a day. The o]iium is regarded as a preparation for the 
bromide treatment. The period of ojiium treatment is one 
for some concern, and, indeed, Fiechsig recommends that 
the patient shoidd be watched throughout the course as one 
suHering from an iicute disease. 

The verdict of those who have tried the method is almost 
uniformly unfavourable." During the period o£ opium treat- 
ment, the attacks are seldom lessened, and patients have 
indeed been known to pass into the "status epilepticus." 
It is doubtful whether the subsequent administration of 
bromide in such large doses has more influence than it 
would have without the preceding course of opium. The 
benefit sometimes seen in old obstinate cases of epilepsy may 
be explained by the large doses of bromide administered after 
u period of freedom from its influence. 

In connection with the use of opium, it should be men- 
tioned that morphia is an agent which can only be employed 
hypodermically in epileptics with extreme caution. If an 
attack occurs, and the poat-epileptic coma coincides with the 
sleep induced by morphia, the patient's life may be in great 
danger. Por instance, tin epileptic, after a surgical opera- 
tion, was injected with a quarter of a grain of morphia to 
relieve great pain. As the injection was beginning to take 
effect, he had an epileptic flt, and immediately passed into a 
condition of profound coma, with infrequent breathing, and 
it was necessarj- to maintain artificial respiration for an 
hour. In another case, the combined effect of a fit and the 
same injection given just before it occurred, was such pro- 
found coma that the patient died; but it is uncertain whe- 
ther the treatment for opium poisoning was adopted in this 

■ AiiiDiig tliose wlio Imve re^ortcil niifitvonniblj ure Donutb, Boliiiie, Laiiuuii 
Liiskp, Kothe. Horoen. Ziehen, Wardn, Brati. Tlia biat, oul of furty.»ii ciuos 
«iibj«cted to tbe tmtment, met with lliree cuei of tlie ulalu) epilrplirat, nnd 
■everal caaei of severe mental depresaJou, ou tlic eubiititiitiou of ojiiuin for 
bromide previonaly given. 



In iiivptevate cases of epilepsy in which bromide has no 
effect, borax may sometimes he given with considerable 
benefit.' In many of the cases, indeed, little effect is pro- 
duced on the disease, but in some its influence is decided, 
and may be greater than that of any other remedy. The dose 
varies from fifteen grains to half a drachm, three times a 
day. although smaller doses may be used in combination with 
bromide. It is not well to begin with a larger doae than 
16 grains, because, in some patients, it causes at first some 
dianhwa, occasionally with dysenteiic evacuations. This, 
however, which is not verv com.mon, disappears if the dose 
is reduced, and does not recur when the dose is subsequently 
increased. It has been pushed to 120 grains a day lor a 
time, being afterwards reduced. One observer found tliat 
attacks were lessened in two thirds of tbe cases, and were 
iirrested in a tenth. But it must be remembered that no 
comparison with bromide was suggested, except in old-stand- 
ing cases in which bromide had failed. t It may be taken 
for a long time without inconvenience, but in rare cases an 
eruption of psoriasis has occurred— in one patient after it 
had been taken daily for two years, and in another after 
nine months' administration, and in the third after it had 
been taken for eight months. In each case, however, the 
eruption quickly disappeared when arsenic was added to the 
btJi-ax. 

UobeVt C— . without lieraditj, began lo lufFer at 16 from fil». He came 
under mj caio at 37. when he vtaa having the attacks frequently under 
Itromtda treatment, two having occurred during tlio preceding ten days. 
Before a lit, for three or four minutes, ha was unable to ^peak or to write. 



* Tlie uie of bora> in cniei wliicli resiit bromide wna ilrac •iiggested hy me in 
the Ooulstonian Lectures for 187U (which formed llio basia of thig booli). Tliv 
opIuiouB there eipresied have been lince repeitedly conflrmed. 

t See my Oonlitonlnn Leotur™, ' Lancet,' 187i*, vol. i, and the tat ed. of thii 
t)ook, 1860, p. £80. An accoaiit of careful obiervatinna conRrming my coacluiioni 
wa> given by Riiien Ruuell and Taylor, ' Lancet,' toI. i, 1890; but the nnuiber 
of writert who have deicribed their experience to the mnie effect i> very large. 
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althongli he could go on with his wotlt. Then hia liead hecame confased, 
and he fell unconscious, with a variable amount of convulBion, Gr. iv 
oE borai was oi'dered twice a day, and he had not a single fit for nine monthi, 
when he had another, and during the next twelve months he had b very 
■light fit every two or three months, tn September, 1880, he omitted tlie 
medicine, and had two attackti. He then took borai continnously for two 
yeatR, the daily doae being gradually increased to 5j»s, and then only lind 
an attack at an interval of a few montha. He said that borax hod done him 
far more good tlian any other medicine. 

The influence of borax over fits is very well sliown in the 
following case, and St is interesting because bromide waa 
more effectual after the boras treatment than before, and it 
shows clearly that if borax does good for a time, and then 
seems to lose its power, bromide nbould again be tried, even 
though it had little effect before. 

EmmaB— , wngle, aged li, without heredity, had anffered from fits, evi- 
dently epileptic, for fifteen months. The attaoki occurred during the 
waking state, at intervals of two weeks. They were without warning, and 
severe. Bromide alone was first given for two months, hut the attacks 
were rather worse than better, several occurring each month. On bella- 
donna alone the weekly average was 1 and 1'5. Ten grains of borax three 
times a day was then given, and the fit^ at once ceateil, and she had no 
attack for five months. The dose was then ordered to be taken only ticics 
a day, and she had a &t almost immediately. The third dose was resumed ; 
a (it occurred the following month, and then four months passed without an 
Bttack. A fit oocnrred in each oE the two following monthB, so bromide (3j 
three times a day) was substituted, and for fourteen months she had no 
other fit. 

Borax may be given in combination with bromide, and de- 
serves a trial In obstinate cases; but the dose must be 
enialler, 5 to 10 grains, and the results are, on the whole, leas 
encouraging. 

The following is a curious instance of the effect of com- 
bination with gelsemium : 

Arthar O — , withont heredity, sufTered from fiU in infancy, between one 
and tvrn veal's of age ; dentition and walking were both late. The attacko 
continned from that time until ha came under treatment at 17. The 
interval varied from one to six days. The fits were suddeu 
ing, alight, followed by some nutomntisra. During two months' treatment 

the attacks were uninfluenced. On five grains of oxide of 
three times a day he had two fita a month, but only one fit a month 
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seven, ten, and twelve grains. Tinct. ferri perchlor. was then substituted ; 
during the first month he had one fit ; during the next month none, but 
afterwards the attacks became more frequent, and on other treatment the 
attacks became very numerous, so that in one week he had fifty-four. Ten 
grains of boi*ax three times a day were then given, and for the first week 
he had no fit ; then some attacks in the night, but none in the day ; the 
latter recurred after some weeks, and the dose was increased to twelve grains, 
and five minims of tinct. gelsemii added. The fits at once stopped, and 
when last seen he had not had a single fit for sixteen months. 



NITROGLYCEHIKE. 

The general opinion is in agreement with that of Osier, 
that nitroglycerine exerts no appreciable influence on the 
attacks of epilepsy. A case presently to be narrated shows, 
however, that this is not always the case, and that there are 
some cases in which it is of singular service. Moreover it 
seems often to be a useful adjunct to bromide in cases with 
feeble circulation, coldness and pallor of the fingers, and 
small, slow pulse. Such patients seem to derive benefit from, 
it, although it is not possible to obtain satisfactory evidence 
of an influence on the attacks. It is certainly also useful in 
the cases in which periodical headaches persist with epilepsy, 
instead of ceasing, as is the common rule. It is best given 
in combination with bromide as the liq. trinitrini of the 
Pharmacojxpia, a one ])er cent, solution of nitroglycerine in 
alcohol. For the stability of the nitroglycerine, however, it 
is necessary to make the mixture acid, which is readily done 
by the addition of ten or fifteen minims of dilute hydro- 
bromic acid to each dose. This solution is a convenient 
method of giving it in combination for any purpose. 

The following is the case referred to as an instance that 
nitroglycerine may be useful in ordinary epilepsy. The con- 
ditions of the patient remained precisely the same during 
the whole course of treatment. 

A girl of IG ha«l her first fit at 13. They rapidly increased in frequency 
until, when she came under treatment, they occurred every night, severe, 
with frequent biting of the tongue. She was also liable to migrainous 
headaches. On half a drachm of bromide of potassium each night she had 
thiiteen in a week. With belladonna added, she had eighteen, twenty .four. 



NITROGLYCKRINE. 

and twentj-eight in BuccHssive ireelis. The bvomide ins then stopped, and 
Y^ gmin o£ nitro-glycevinB was given three titues a day. In the first 
week she had eiglit fits, and in the second three. Tlie dose was increased 
to ^ grain, and in the next weelt she had none, but in the following two. 
The dose van then in(!renHed tn -^ gi'ain, and no otliei' lit ovcuvred during 
the next seven weeks, when she left the lioepital. She was heard of foui' 
months later as having continaed the medicine and having been perfectly 
f lee fi'om attauka. The dose was then reduced to j^ of a gi'ain, and three 
months later, when last heard of, she wss perfectly well. 

I have not obtained a similar result in any similar caae. 
But there is one clasa of patients in which nitroglycei-ine 
is often of distinct service. They are cases of minor attacks 
in young children, after actual infancy, between three and 
twelve years of age, in which there is sudden brief uncon- 
sciousness, often suggesting a simple momentary faint, in 
which pallor of the face quickly develops, although not often 
present at the actual onset. The following instances illus- 
trate the value of nitroglycerine in such cases, combined with 
strychnia, which I have not found effective alone. 

A boy, aged 7, had had one fit in infancy during teething. There had 
been no recognised recurrence until a month before he was seen, and during 
that time he had had five attacks of momentary loss of consciouHoeaa. On 
^^ of a grain of nitroglycerine (^ of a drop of Liq. triuitrini) atid some 
atrychnia he had no other attacks for sii months, when two occurred of 
similar character, but prereded by a momentary pain in the stomach. For 
two years he had no other attack. Then the medicine was left oS, and in 
six months he had another attack of the same kind, followed by sleep. The 
medicine was resumed, and continued for three years, then gradually re- 
duced and omitted ; he has now passed five years without any recurrence. 

A girl, aged 9, began to suffer at 8 from momentary drooping forwards 
of the head, and afterwards, with it, cessation of speech for a moment; 
after a time there was also a fall. In addition to these attacks in the day, 
she became liable to peculiar seizurea in the night, described as choking iu 
ths throat, with spasmodic movement in the eyea and jaws, followed by loss 
of speech for five minutes. The attacks had occurred as frequently as 
twenty-three in the day. (I was consulted in thiacase by tetter from South 
America, the doctor and father sending me the paiiiculars). Twenty grain* 
of bromide a day had been given without any influence on the attacks. I 
recommended half a minim of solution of nitroglycerine and three minima of 
Liq. strychniie, the former to be increased gradually to one minim. But it 
was not increased. Until the arrival of the advice the attacks went on with 
the same frequency and character. The flay after the medicine 
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nieneed the attnoks censeJ, except a Few gaaping attacks in tlio nij^lit. In a 
few weeka these hud also ceased, and she remained perfectly free. Slje cam» 
to England «ii months later, and was perfectly well, ftlthongli the medicine 
had beeD discontinued on the voyage. 



Zinc unqueetionably deserves some of the repute which it 
has enjoyed for more than a hundred years, as a remedy for 
epilepsy. Its influence Js rendered intelligible by the fact 
that, given to animals, it haa been found, in large doses, to 
lessen reflex action, and also is said to influence the functions 
of the cerebral hemispheres. In the pre-broniide days, it 
was one of the drugs to which raost value was ascribed, and 
it was largely used and praised by Herpin. Of late years it 
has been comparatively neglected, certainly more than it 
deserves. It very commonly lessens the frequency of attacks, 
but in most of the cases bromide has a far more powerful 
effect. In a few cases in which bromide fails to do good, 
ainc is of distinct service, and attacks may even cease en- 
tirely under its influence. It is certainly most often useful 
in cases in which the attacks are slight or moderate in degree, 
very seldom in those with severe convulsions. 

I have tried many Baits of zinc, the oxide, lactate (recom- 
mended by Herpin), citrate, sulphate, and bromide. The 
latter can only be given in doses of two or three grains, on 
account of its irritant effect. On the whole, I think that the 
oxide is to be preferred. The dose which the stomach can 
tolerate varies much in different persons. In some, 3 grains 
well diluted, after meals, causes nausea; in others, 7 or 10 
grains can be borne. A small quantity (-jL gr)- oi hydro- 
chlorate of cocaine often lessens the gastric irritation ; but 
it is far better to give the nine in the form of a pill. This 
may be taken at the same time as a dose of bromide, it it is 
desired to give the two together. It is no doubt converted 
in the stomach into chloride of zinc, but ao slowly as to 
cause no irritation. 

The following cases are mentioned as evidence of the 
definite influence zinc often exerts. The difficulties in dia- 




r 

I casf 

I A 



ZINC. 



ng the iJi'inianence of ita effect arc the same as in the 
case of bromide and of all other agents." 

;ed 2H. wlicixe niotlici's sUter n-os iniune. had hla liiBt fit, with- 
oat Icnotvn cnuse, ut 27. He had tipen occasionally int^mpertkte. The 
iLltacks oecun'cd in batcheH of seven or eight erery six weeks, nlwayn when 
he waa awake. Each vras preceded by a visual aurn and a vague mental 
sensation. They were Bcvere, with tongue biting. On five grains of niide 
of Har twice a day, ho pu»sed Kve loonths without an atliic:k, and then ceused 
uttendsnce. 

A sif'i 6g*d 8. with inberitanee (pnlema! gmudfftther ami greiit-Bunt), 
had had fits for a yeav. at intervals of a few days to two nioritliB, The 
warning was sudden headache, and -ihe would fall unconscioua, aometimea 
bite bar tongue, and often pass into a post- epileptic hysteroid state. After 
four months of bromide treatment she still had two fits a week. Three 
grains of oxide of zinc were ordered, and in two months the tits had ceased, 
and she continued free for six months. She then bad an attack, but no 
other for three inonth.i more. 

A man, aged 26. had suffered tor eleven yeaifl from fits, which occurred 
once a fortnight, usually in the morning; they were unattended by warning' 
but he would full suddenly and then pass into a condition of hysteroid con- 
vulsion. In some attacks he hit hie tongue, and the hysteroid convulsion 
doubtless succeeded a slight epileptic fit. Five grains of oxide of zinc wu 
given twice a day, and for two months he had no attack. In the next two 
months he had two fits, so the dose was raised to ten grains, and he had no 
other attack during three months longer that he remained nnder treatment. 

Occasionally the addition of zinc to bromide diBtinctly 
incieases its infiiience over the attacks. 

A dull, stupid boy, whose sister wbh epileptic, began to suffer from fits at 
eleven months, " from teething," and they were occurring once a fortnight 
when he came nnder treatment at fourteen. The warning was " giddiness." 
They occurred both by night and day. On bromide of ammonium (9j three 
times a day), the fits ceased for sevenil months, and the lad discontinued 
fcttendance, but returned in consequence o£ a recurrence. On the same treat- 
ment, and on bromide and belladonna, the attacks continned very frequent, 
and although they were lessened by bromide and digitalis, they did not cease 
until oxide of zinc was substituted for the digitalis, the dose of bromide 
remaining the same. The attacks then at once ceased, and be had no attack 
for fourteen months. 

■ The opportDnltiei for a valid inferenoe regarding p«nn>iience of elTwt 
TCldom present themtalves to the pliysician. Tliey are cliietlj met with by those 
who are engaged in general or family practice. 
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I eould aikl many other cases iu which attacks ceafed 
under zinc alone, or in combination with bvomiile; and 
others in which zinc arrested when bromide did not; but 
the results were only discerned during the lew months the 
patient remained in the hospital, too short a time to give the 
facts definite weight. When zinc seems to do good and is 
well borne by the stomach, the dose should be increased to 
8 or 10 grains three times a day. 



OTHER AGENTS, 

Iron. — Certain distinguished authorities (as Brown- 
Sequard and Hughlings Jackson) have discountenanced the 
administration of iron to epileptics, believing that, while it 
improves the health of epileptics, it increases the frequency 
and severity of the fits. I believe that this conclusion is 
only partially correct. I have given iron to several hundred 
epileptics, for both long and short periods, and have carefully 
watched its effect. Its influence certainly varies in different 
cases, and may be thus summarised. In raie cases it does 
increase the frequency of the attacks; in the majority of 
cases it may be tiiken without any ill effect on the attacks, 
and often with all the benefit to the general health which 
attends its use in other cases in which it is indicated. In 
some patients its influence on the attacks is distinctly bene- 
ficial. Attacks which continue on bromide alone mar cease 
when iron is added to it, and a few patients are better on 
iron only thau on bromide only. I have, indeed, met with 
cases in which attacks which continued on bromide ceased 
altogether when iron was substituted. 

The cases in which the attacks are distinctly aggravated 
by the administration of iron are so uncommon that no 
hesitation on this ground need ever be felt in giving iron to 
an epileptic in addition to the bromide or other drug which 
he may be taking. If it is iubstitutril for bromide, the effect 
of the cessation of the bromide must not be ascribed to the 
influence of the iron. 

The beneficial intluence of iron in epilepsy is not limited 
to its hsematinic effect. It appears to do good by a speclHc 
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action on the nerve-centres, similar tt> that which is produced 
by some other raetala. Meyer and Williams* foujiil that 
iron has such an action. They injected tartrate of soda aud 
iron into the blood of various animals, and found that it 
caused motor paralysis of central origin, the excitability of 
the muscles and peripheral nerves remaining intact. Its 
influence in pure epilepsj- is illustrated bv the following 
case.t 

A single man, a,geA 23, had his Gi'st fit fire moothi before lie ct-me ander 
mj cnre. No cause uould be assi^ed for it. There was no bietocy of inherited 
or acquired syphilis. The interTal was rather leas than a week. They 
occurred usually at night. The coavulBion was seTorB, his tongue being 
often bitten. He wa» ordered tinct. ferri percblor. m^i three times daily. 
During the next month he had only one slight attack ; during 
tlie following month he bad no lit ; during the third month he had 
only one lit j during the succeeding three months he had not a single 
aittack, and he then ceased attendance. During the whole of this time he 
took the iron only. After ceasing to take it he remained free from fits for 
four months. The fita then returned, and three montlis later bo csma 
again to tbe hospital, having tbe fits 'as bad asever.' He was again put 
OQ the perchloride of iron, and the fits at once ceased; he attended tbe 
liospitiil for three months more, and dnring that time had not a single 
attack. 

Miatlttoe. — This old remedy for epilepsy, praised by Para- 
celsus and by a considerable number of writers since his 
time, especially by Colbatch (172^) and Fraser (ISOfi), I have 
tried in several cases, but with no beneficial result. 

Turpenline was originally recommended by Pritchard and 
I'oville, and has been praised by Watson and RadclifEe. I 
have, however, seen no good result fi-om its administration in 
epilepsy, although in hysteria it is sometimes distinctly 
useful. 

Cocculus Inillciis, Picroto.rine.—The use of cocculus indicus 

in epilepsy was introduced by Dujardin-IJeaumetz. Thf 

alkaloid, picrotosine, has been chiefly employed. Many years 

ago I had an opportunity of watching an extensive aeries of 

• -Arehiv fiir Eip. P«th..' Bd. liii, p. 70. 

t In the Grat eilition many (sacB nere nsrmtcd to illmtrate the impunity and 
advantage with wbicli iron may be combined with bromide. The objection to 
iU use hai. however, krgelj Uasened during the last twenty years, and it i» not 
worth while to rcpest Ihpni. 



294 TUEATMENT. 

observaliona on tlie effect of hypodermic injectinus oi the 
alkaloid, undertaken by the late Dr Ramskill. His experi- 
ence of its effect on epilepsy when given thiougli the skin. 
agrees with my own experience of its administration by the 
mouth, that it exerts no appreciable influence on the attacks. 
A remarkable fact was, however, ascertained by Dr Kamflkill, 
—viz, that picrotoxine in larger doses of from fifteen to 
eighteen milligranmies will utmost invariably produce a fit 
in twenty or thirty minutes. 

We cannot assume with certainty that picrotoxine and 
cocculus indicus are identical in their effect. The following 
case is the only one in which cocculus indicus seemed 
effective : 

A girl, aged IC, began to ouHiii' from lits, vritboat known cause, a. jear 
before she tame under treatment. Slie had only severe attacks once a. month, 
slwBj'B in the earlj morning. Each was preceded liy a sensation in the 
hypogastric region, felt on waking, and this sensntioii " worked np to tbe 
heart," and then Hhe lost conscioQineM. The fit wan epileptic, lasting two or 
three minutes. Fire minima oE tincture of cocculue indicns three times a 
day were ordered. During the firtt month she had no fit; during the second, 
one only ; daring the third, one, but that occurred after she had omitted the 
medicine for a few days. The dosa was then increased to ten minims. 
During the next four months she bad not a single attack, and she then 
aenaed attendance. Six months later there had been n 



Chloral hydrate I have not found useful in ordinary cases 
of epilepsy, alone or in combination with bromide. From 
nitrate of sUver and miljjhnte of copper, remedies which in 
the past enjoyed a high repute, I have seen, iu the few CAses 
in which I have employed them, no resulting benefit.' Among 
other drugs which I have tried and found useless are ftrnsoaie 
of soda, bromide of aluminium, Piscidia enjthriiia, CodeUt, 
Catahar heav, Er'jol, Sclerotic acid, and nitrite of amyl (ex- 
cept for the arrest of attack), 

Aiuonp agents that have been tried by others and found 
without effect are, Curnra, Hydraitin, Chinolin, Rraorcin, 
Antipyrim (Lemoine), AcetaniUdc {antifebrine, Salm), Amy- 

• Many jeiir> npo, among the oot-pntient* Bt the hmpiul wm a ma 
hern dei'ply ttjiiiuHl by nitrate of silver, "nil vtub atill >QlIering from the 
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lenhydmte (Wildersmiith), The last (juickly loses any in- 
fluence it poBse&ses, but has been thought useful in very 
frequent attacks. Osmic acid in ft dose of -[V grain in a 
pill has been thought to exert a trifling influence, but by 
others has been found useless. It has been said to lessen the 
excitability of the motor centres of the cortex. Thyroidin 
may be added to the long list of a.gents which have not been 
found of service. 



STATUS RPrLEPTICUS. 

When severe attacks succeed each other so frequently that 
there is no return of consciousness in the intervals, or only 
an imperfect return, the condition is one of " status epilep- 
ticus."* If it continues, it quickly becomes one of oLtnisi^^e 
danger, and taxes to the utmost the eiforts of therapeutics. 
The state has been already described (p. 201). 

When, as is often the case, it follows the omission of 
bromide, the administration of this in full doses is important. 
Thirty grains should be given by the mouth, or 60 by the 
rectum, every four or six hours. It is, however, more effec- 
tive in slight than in very severe attacks of the status. It 
may be stopped if no influence is produced in the course of 
twelve or fourteen hours. If the condition comes on in a 
patient who has been steadily taking bromide, little benefit 
is to be expected from increased doses of this. In most 
oases, moreover, other agents seem to have more influence ; 
they may be combined at first with bromide, which may be 
omitted if it seems ineffectual or harmful. The most useful 
are the following. 

Chloral hydrate, especially in combination with bromide 
It may be given in doses of 20 or -10 grains by the mouth, 40 
or 60 by the rectum. The inhalation of chloroform often 
causes an arrest of the attacks, and, although this is usually 

* We hava no EnglUb equivalent for the Latin t«riii or its French rendering, 
"I'etaC dn mal epileptiqne," and it is not ea*y to invent one. A litonl trans- 
lation, "epilnptic state," is devoid of tbe pronounced ligniRcancs whidi ghould 
be convened. We ma j, however, auglicise the word " status " in this application 
eince it is Dimpproprinted in medicliie. 
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temporary, it is useful as affording time for afronts given by 
the mouth to exert their influence. Xitrite of amyl may 
ari'est individual attacks, but has no permanent influence. 
An agent of B])ecial value is the hypodermic injection of 



hydrubromate of hyoscine ; 
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a grain may be given, and repeated in four 
houra. It should be lessened or omitted aa soon as its in- 
fluence is perceptible. A diminution in the attacks which it 
has effected is often increased and maintained by bromide. 
Morphia has been injected with gi-eat success in some cases, but 
only in doses which are fraught with danger, j or 5 gr. 
Those which may be safely employed (yV and -^) are 
seldom effective, although they may sometimes deserve a trial 
if other measui-ea fail; the small dosea may bo given every 
two hours and the effect watched. But it is not likely that 
morphia would be succenaful when hyoscine is not. Any 
serious sign of cardiac depression is beat met by the hypo- 
dermic injection of strychnia, ^ or ^ of a grain. 

In all cases of the status, the maintenance of the strength 
of the ]iatient is most important. It is impossible to forecast 
the duration of the demand on the strength of the patient, 
which should be kept np from the first as much as possible. 
Food that ia readily swallowed and easily digested should be 
given by the mouth, by nasal tube, or by the rectum. Stimu- 
lants should be regulated by the state of the pulse. 

The application of ice to the head may be tried, but has 
not often been effective. Dr Mott has called attention to the 
fact that destructive changes in the nerve-cells of the cortex 
occiu- only in cases of the status in which the temperature 
rises to a hyperpyrexical degree, which may be regarded as 
exceeding 10-!° or 104°. He urges, therefore, the importance 
of reducing the temperature of the body in such cases by cold 
baths. The advice, although reasonable, has not yet received 
much practical confirmation ; but in one siicb case, a child of 
six, with a temperature of 1U4'5°, the convulsions were at 
once arrested by immersion in cold water.* Without hyper- 
pyrexia, cold baths seem to do more harm than good. 
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Arreat.^lu the case of tits which are ushered in by a 
deliberate warning, the attacks may aometinies be cut short 
at the onset. The means by which this may be done have 
been already considered {p. 111). The attempt is moat fre- 
quently successful in cases of convulaions beginning uni- 
laterally ill the hand or the foot, in which a ligature around 
Ih,' limb, or the forcible extenaiou of the contracting muscles, 
is sometimes effective. The moat useful way of employing 
tlie ligatm-e is for the patient to fasten a piece of tape round 
the arm so that it can readily be tightened. If the tape is 
doubled, passed rouud the limb, with the ends through the 
loop formed by the doubled part, the extremities may be 
brought down to the lower part of the sleeve, so as to be 
accessible and readily pulled tiglit, as soon as the warning is 
felt. 

The method is occasionally efficacious, and may even pro- 
duce a more permanent effect. I have already (p. 114) men- 
tioned the case of a patient whose commencing attack stopped 
spontaneously at the spot at which the ligature had jire- 
viously been applied. A similar case was recorded in the 
last century by Lysons.* 

It has been proposed by Brown-Sequard and by Bu/zard to 
produce ii more permanent effect, in the cases in which the 
ligature is effective, by applying a circular blister around the 
iimb.t In some cases this method is effective. In one 
patient, described by Bux/ard,i it led to a transfer of the 
commencement of the fits from one arm to the other, and 
some years later, the patient having died of phthisis, I found 

• ' Prnct. Esuiya apon In I erm it Ling FeTSrs,' 1773. 

t Tlio roclliod ia uot entirely inoderii. Alexander Trallianui, nha lirod sood 
lifter Guleu, dvacribes a cnaa in wbich the attHcliii commenoed bj a ai 
beginning on the buck of tlie foot and lucenciing to tbe hud. The fit* w 
iirrested by creating an issue on tlie part from which tbo nttaeks seemed to »ti 
The treatment by local bliatcra was emplojed alio by phyiiciRni in tbe lev 
teenth and eighteenth centnriei. 

t ' Practitioner,' Oct., 1868. 



J 



298 



TREATMENT. 



that there existed a small tnniour in the white substance 
above one lateral ventride. 

The effect of the ligature and blister alike must be ascribed 
to 'the stimulation of the sensory structures in the brain, and 
an inhibitory influence exerted on the motor structures. 
Cases are met with in which the effect seems to cause wider 
disturbance, and was attended by so much giddiness and 
other distressing feelings, that the patients declared that the 
aiTested fit was worse than the full attack. 

Other means of increasing the central resistance bj peri- 
pheral impressions, especially by daily faradisation of the 
limb with a wire brush, and by circular sinapisms, I have not 
iound effective. 

Attacks which begin by other warnings are sometimes 
arrested by other forms of peripheral sensor;' impression, by 
a strong gustatory sensation, as by chewing a piece of ginger ; 
"by a strong olfactory impression, as by the application of 
ammonia to the nostrils, or by awallowiug a handful of 
common salt (Sothnagel). More uniformly successful, how- 
ever, is the inhalation of nitrite of amyl. If it produces 
flushing of the face before the patient loses consciousness, 
the attack is usually cut short. The cases in which I have 
found it most frequently successful have been those with a 
deliberate olfactoiT aura. Why this should be is difficult to 
explain, since it is scarcely conceivable that the effect of amyl 
is produced through the olfactory nerve. A sudden increase 
in the blood-supply to the brain may change the form of 
cerebral action, whatever be its original cause, when it is 
sufficiently deliberate. The patient whose deliberate warning 
is described on p. 78 would not, on any account, have been 
without his bottle of amyl, and it was equally useful in the 
case of another patient with an olfactory warning. An inci- 
dent which once occurred to thi.s patient may be mentioned as 
illustrating a possible inconvenience of the drug. One day, 
when out, he felt an attack coming on, and smelt the amyl, 
but too late to arrest the tit. He fell unconscious, spilling 
the contents of the bottle in his fall. A person a few yards 
away, who saw him applj' the bottle to his mouth and at once 
fall down insensible, rushed to him, and, seeing the empty 
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bottle labelled ' Poison,' sought the nearest policeman, and 
asked him to go to a man who had just committed suicide. 
"When the policeman arrived at the spot, he found, to his 
surprise, the supposed suicide preparing to walk away. Such 
an accident may be prevented by the use of the glass capsules 
of nitrite of amyl now to be obtained. 

Treatment during an Attack. — Little treatment is needed 
during the attacks of epilepsy. In patients who bite the 
tongue, a cork, a small piece of indiarubber, or any suitable 
object that is at hand, should be forced between the teeth, 
and thus the tongue-biting may often be prevented. The 
patient should be laid down ; whether with the head low or 
high matters litUe. 

It is necessary to loosen the clothes about the neck. If 
tight, when the neck becomes turgid and swollen, the resist- 
ance t« the return of blood from the liead ia increased, and 
extravasations into the skin or conjunctivte are more probable. 

Little can be done to arrest the developed attack. Only 
in the early stage is an attempt to cut it short by any method 
successful. The sleep which in many cases succeeds a fit 
should not be prevented. There is more headache if the 
patient is kept awake than if permitted to sleep. The ad- 
ministration of a small quantity of alcohol after an attack 
does no harm, but it ia rarely needed or beneficial. The weak- 
ness and prostration pass away in a little time without its 
aid. 

It is important to note the movements of the cheat and 
throat that indicate impending vomiting. The patient should 
then always be placed on the side, lest substances brought up 
from the stomach fall back into the larynx — an occasional, 
though very rare, cause of death. Only one instance haa 
come within my personal knowledge. A more frequent source 
of peril is the tendency to turn over on the face, chiefly dan- 
gerous in nocturnal fits. Inquiry should be made for it, and 
the friends warned of the risk. (See p. 125.) 

Hysteroid AttacJcs. — ^In the management of a severe attack 
of this kind, the most important point is abstinence from that 
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to which there is au invariable tendency — restraint. All r 
straint intensifies the struggling movements which are the 
object of the restraint. Tlie more force is employed the more 
is needed. The patient should be allowed free play, and it 
is surprising how few even bruises will result. Such attacks, 
when post-epileptie, usually cease in a few minutes. If 
they do not, it may be desirable to cut them short. This 
can often be effected by a sti'ong sensory impression of any 
kind, especially one that is unfamiliar, such as a strong in- 
duced current applied to one of the limbs. A magneto- 
electric apparatus answers well.* Affusion with water is 
often employed, but more than one jugful is generally 
needed. A small quantity will suffice, if poured into the 
mouth of the patient. It acts then by the same mechanism 
as the well-known expedient, recommended by the late Dr 
Hare, of closing the mouth and nose with a towel until the 
patient is on the point of asphj'xia, when all convulsion 
ceases. The chief disadvantage of this method is the im- 
pression it conveys to the friends. Unquestionably the moat 
effective measure of arresting severe attacks, which would 
otherwise go on for an hour or two, is the injection of apo- 
morphia. Une sixth of a grain may be injected, at any prac- 
ticable moment during the violent contortions. It was found 
at the hospital that in two minutes all spasm ceased, and the 
patient began to look uncomfortable. In three minutes she 
got up and walked to the nearest sink; and in four minutes 
vomited copiously; and the after eil'ect on the attacks waa 
usually enduring. These were cases of pure hysteria, and 
not of post-epileptic hysteroid convulsion, in which the 
measure is hardly ever needed. These are always much 
slighter, and seldom need any special measures to cut them 
short, — at least, not more than a wet towel or a minute's 
faradism. 



■ I havo lieard of a 
method of kireit in i 
otiUt; U iDtelligible. 



jlii country eargoon who einplojed, ivith soi 
bjitericiil fit*, a vigorous tug at the pnbic 
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GENEKAL EEOIMEN AND MANAQEMKKT. 

^'i'- — It Las been recommeniled, on theoretical groumls, 
that tlie diet of epileptics should contain no animal food. 
In a series of observations which I have made by keeping a 
series of patients under unaltered medicinal treatment and 
general conditions, for alternate periods on a diet with and 
without animal food. I could observe no difference in the 
attacks, except that in one patient they were slightly more 
frequent in the periods when animal food was excluded, and 
in another they became much more severe. 

There is, however, reason to think that many patients are 
better if meat is taken only once a day, and that beef should 
be taken sparingly. I have met with one case in which beef 
invariably induced an attack, although mutton could be 
taken with impunitj-. There was no doubt of the relation, 
and that which has occasionally so pronounced an effect, is 
likely often to have some unfavourable influence. 

But the question of diet depends very much on the amount 
of food taken. In weakly, ill-nourished patients, with habi- 
tual anorexia, the kind of food niiitters little so long as it is 
digestible. On the other hand, many epileptics have a ten- 
dency to eat too much and too fast. Each should be pre- 
vented as far as possible. 

In all cases it is important to avoid indigestible food, 
tough or salt nieut, hard bacon, raw apples, raw vegetables, 
carrots and parsnips, and especially the skins of fruit, whe- 
ther fresh or dried. Even currants shotdd be avoided, for 
their skins pass unchanged through the intestines. Nuta of 
all kinds should, of course, be absolutely prohibited. 

(Stimulants should be taken sparingly by epileptics. In 
young persons who have not been accustomed to stimulants, 
alcohol is better avoided iiltogetlier. 
In all cases it is most desirable that regular action of the 
bowels should be aecured. JTothing conduces to the occur- 
rence of attacks more than constipation and gastric disturb- 
l> ance. I 



EDDCATION AND OCC0PATION. 

The aiTangpmeiits of the elements of the ]ife of the sub- 
ject of ppilepay is often a problem of much practiral diffi- 
culty. Miiny points have to be taken into consideration and 
to receive their proper weight. Age, intellectual develop- 
ment, mental tendencies and inclinations, have to be con- 
sidered in relation to the external conditions of life. 

At all ages and in all states it is important that excite- 
ment and niental strain should be avoided. Mental work, 
such as constitutes exercise without strain, is seldom unde- 
sirable. In moat cases it is as beneficial to the mind as 
physical exercise to the body. There is too grejit and too 
general a tendency to consider that the education of children 
who become subject to fits should cease, as long as the attacks 
continue. But moderate and Ciireful mental training rarely 
seems harmful. Prejudicial effects are usually to be traced 
rather to Ihe excitement of the playground, or the mental 
discomfort often inseparable from contact with other chil- 
dren, than from the work itself. The ultimate course of 
epilepsy can never be foreseen. However great the hope, or 
good the prospect, that the disease may be arrested, it is 
important to realise that its persistence is possible, and that 
education should not be neglected, but should, in degree and 
character, fit the patient for such kind of work in life as 
his position permits. There are, of course, many patients 
for whom any education is useless, but there are also many 
who are handicapped in after life by imnecessary neglect of 
earlier mental training. Any degree of mental work which 
induces the attacks should, of course, be reduced ; but in all 
cases, except those who must be regarded as imbecile, there 
is some form and degree of exercise of the mind which can 
be borne, and is beneficial. What this is varies in every 
case, and must be decided after careful observation, which 
need only be guided by the practical wisdom which is termed 
"common sense." 

Similar principles must be applied to the question, often 
most perplexing, What should be the occu]>ation of a lad who 



ntly been, liable to epilt'jitic attacks? Neces- 
sarily mucL depends on circumstances : much also on the 
individual. Some are hopelessly unfitted for any occupation. 
Many, indeed most, are capable of sucli work as may " earn a 
living;" a few of more. 

In every case of epilepsy, however great may be the hope 
that the attacks of youth will cease, it is never wise to allow 
this hope to iuHiience the decision as to the nature of the 
occupation. If one is chosen which can he followed, even 
if attacks recur, nothing is sacrificed: if, on the other hand, 
the anticipation that an arrest of attacks will persist, or their 
arrest may be looked for in the future,— if this leads to the 
choice of an occu|»ation which could not be pursued if attacks 
recurred, all the time devoted to its acquisition is lost if the 
malady recurs. On the other hand, work during which an 
occasional ht would entail inconvenience, but no danger, is 
devoid of this risk. The choice of safe callings is limited, 
almost, to those which are sedentary. Any occupation 
which takes the sufferer on scaffolding, up rigging, among 
machinery, into any situation in which a fall, even without 
unconsciousness, might involve danger to life, is unsuitable. 

The friends of patients are often concerned regarding tlie 
advantage of an out-door occupation. Such a life does pro- 
mote general health, but I have not met with any definite 
evidence that it exerts an influence on the liability to attacks. 
T'nless the choice is very free, it is wiser to select the best of 
those that involve no danger. Farming and land-surveying 
are the most suitable of those which involve fresh air, but 
thev arc not often within reach. 



The question of marriage* presents itself in two aspects, 
as regards the individual, and as i-egards the possible ofE- 
spring. 

(I) As regards the disease, marriage in itself has little in- 

* An IntDriHtitig account of the inedicttl. popular, and legul opinioni on the 
relation of mnrrUge nnd epilepay hu been given by UcheTerrii, " Marriage and 
Uereditarineu of Epileptic*," ' Joarnal of Mental Science,' October, 1880. 
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fluence. The ancient opinion thiit continence may cause 
epilepsy, or incontinence cure it, is probaMy now held by 
none, and is certainly as opposed to facta as it is unfortunate 
in its practical effects. Attacks which have resisted treat- 
ment before maiTiage UHually persist afterwards without any 
considerable change. There is no evidence to show that 
marital relations, in moderation, have any influence on the 
disease. In women (as well as in men) the attacks continue, 
as a rule, without material change, unless pregnancy occurs. 
The influence of this has been already considered (p. 211). 
There is seldom any enduring effect. Nor does epilepsy 
seem to increase the danger of parturition or the puerperal 

[2) As regards the offspring, however, the question of 
the likelihood of the transmission of the disease depends on 
the conditions of its origin. 

(a) We must consider apart the large number of cases of 
what has been termed " organic epilepsy," in which the 
character of fits, and of the initial attacks, and also the 
conditions under which these occurred, indicate that they 
depend on a local lesion on the surface of the brain. {See 
p. 154). In such cases there is no reason to fear the trans- 
mission of the disease, unless there is also evidence of here- 
dity. All the facts at our disposal confirm the conclusion 
that acquired conditions, however severe may be the 
functional disturbance, and however early in life may be 
their origin, are not transmitted. The subject has given 
rise to a vast amount of contro>-ersy, but the facts justify 
the inference that has been stated. 

(6) The danger of transmission occurs in the cases in which 
there is evidence of inheritance, in which epilepsy or in- 
sanity has occurred in direct ancestors or in collaterals, in 
past or present generations. That the actual facts far 
transcend those that can be ascertained, is certain, and has 
been before emphasised. (See p. 14.) The occurrence of 
such diseases is either unknown or concealed, and the know- 
ledge of that which is thought to be a stigma, has often 
ceased with the death of those who possessed it. Hence, even 
alight evidence of antecedent or collateral disease, of fits. 
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repeated faints, insanity, or suicide, must be regarded aa 
probably implying a morbid disposition greater than is 
manifest. WLenever evidence of inlieritance can be dis- 
cerned, the danger of trauBmiasion is definite, and cannot be 
ignored. The amount of risk is only roughly proportioned 
to the extent of traceable antecedent disease. Exceptions 
are frequent in the relation between the two. Considera- 
tiou of the facts, however, suggests that, if there are six 
children, the chances are against the escape of all from 
epilepsj', insanity, or imbecility. But the chances are con- 
siderably against the affection of any single child. In some 
cases more than one suffers; in many, all escape. As in all 
questions of probability, the rules which are true of a number 
taken together, often fail in individunl instances. No pre- 
cise forecast can therefore ever be given. 

The feelings which induce marriage are usually too strong 
to be amenable to the doctrine of probabilities. It would, 
however, certainly be for the welfare of the community if 
members of families with clear inheritance abstained from 
the risk of transmitting disease. It is difficult to advise 
those who seek guidance on the subject, especially as it is 
chiefly desired by those who are conscientious, often to a 
painful degree. It is best to ascertain carefully the facts, 
and state candidly the prospects, and leave those concerned to 
decide. When, however, there is distinct heredity on the 
side of both intending wife and husband, a physiciun's duty 
should, I think, carry him further, and he should distinctly 
deprecate the union. It must be realised that, apart from 
the question of the general health of the community, which 
the individual can lightly toss aside, personal happiness is 
often involved. It is distressing to witness the anxiety to 
parents, and their often lasting sorrow, when a child be- 
comes the subject of epilepsy or insanity. The sorrow some- 
times spares the immediate generation, and falls on the next. 

(c) But there is a large class of cases in which it is vei-y 
difficult to give an opinion. They are the cases in which the 
disease has all the features of idiopathic epilepsy, and com- 
mences without an adequate cause, but in which no inherit- 
ance can be traced. In some cases the disease has been 
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preceded by infantile convulsions, such as are due to rt-tarded 
development. If the evidence of such retai'dation is consi- 
deiable, and the infantile convulBions have the characters 
which indicate their dependence on this cause (see p. 21), 
their inHuence on the brain seems sometimes to induce epi- 
lepsy, which may be regarded as purely acquired, without 
danger of transmission. But many cases of this class must 
be looked on with suspicion, especially those in which the 
infantile convulsions seem inadequate, without the concur- 
rence of a congenital disposition. In some of these, we cannot 
doubt, there is unknown heredity. Antecedent cases are 
oftea denied, and subsequently ascertained by more careful 
inquiry. Other cases, however, — how many we cannot tell, 
— involve risk of transmission because the disease is due to a 
tendency which is congenital, though not inherited. All 
hereditable diseases and tendencies seem sometimes to arise 
de. novo, in the elements from which the embryo develops. 
Sometimes more than one member of a family may suffer, 
as iu the cases of congenital blindness and of epilepsy men- 
tioned at p. 12, although no antecedent disease can be ascer- 
tained. But we meet with cases apparently isolated (as far 
as the most far-reaching scrutiny can ascertain) of cer- 
tainly congenital diseases in pseudo- hypertrophic paralysis, 
and in the so-called " hereditaiy ataxy." In such cases we 
cannot feel sure that the embryonal defect, which is the 
source of the disease, may not be transmitted. Congenital 
conditions and tendencies, congenital in the strictest sense, 
may exist without inheritance, and may then probably be 
sometimes transmitted. Such conditions seem to be ac- 
quired, but are not, in the ordinary sense of the word. 

It is thus very difficult to give advice to cases of this class. 
As just stated, when there have been severe " teething " con- 
vulsions, with characteristic signs of rickets, no evidence 
even of allied neuroses, and the fits have apparently grown 
out of the infantile attacks, the case may be regarded with 
some confidence, as belonging to the class of acquired epi- 
lepsy in which marriage need not he prevented by fear of 
transmission. With regard to the cases without heredity 
which have no such obtrusive infantile causation, but begin 
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later in life, witli no adequate cause, and jireseut ail the 
features of the idiopathic disease, it is impoBsible to form o 
express a reassuring opinion. "We cannot exclude their de- 
pendence on a morbid tendency inherent in the elements 
from which the embryo proceeds, but we cannot affirm it. 
Such casea. regarding the risk of transmission, are among 
those of which it is only possible with truth to answer, " I 
cannot say." 



BDEGICAL MEASCEES.* 



CoutUer-irriladoii, by applications to the skin or the scalp 
or neck, has been frequently employed, the usual method 
being a seton in the neck. That this occasionally does good 
is testified by strong, though ancient, evidence. An exten- 
sive accidental burn sometimes produces & similar effect. 
But in most cases the relief aeema to have been temporarj-. 
In the few cases in which I have tried a seton, no effect on 
the attacks could be discerned. 

Liffalure of the Vcrtehral Arteries, both arteries being tied 
at the same time, was a procedure adopted, and for a time 
recommended, by Br Alexander, of Liverpool. It does not 
now need more than a mention. The unsatisfactory results 
and the risks of the operation have led to ita uhandonment, 
even by its proposer. 

Rejection of the Ccrvkal Sympathetic, the nerve being 
simultaneously excised on the two sides, has been employed 
by some French and Boumanian surgeons. It rests on no 
valid theory, and the recorded results are not of a character 
to make it necessary to describe them or to discuss the pro- 
ceeding. t 

* The iinporbiuce of the operative airai, at any tnnniatia initation Id tlis 
cerebr[>-spinBl Bjstem, diatinctly exciting atUckt, Imb been alreadj mentioUBd i 
(p, 2S8). I 

t A cHTcful <;ongI deration of the subject is girea by CulUre, 'Ann. MM.- 
Piycliolog.,' 1S9S. The operation is an old Doe, revived b;^ JonHeaco, and >a ' 
acconat of a diKuuiau on it will be foand in the ' QitE. Uei UAp.,' 1898. 



TKKHHIN-ING. 

Trephining is a very old remedy for epilepsy, which has 
come again into great prominence in consequence of the more 
exact localisation of diseases of the brain. But cases of epi- 
lepsy need to he considered in several distinct classes in 
relation to the operation. (1) Idiopathic epilepsy; (2) or- 
ganic epilepsy without, and (3) with, indications of cranial 
injury. 

(1) Iiliopathic Epilepsy, in which there is no reason to sus- 
pect local disease of the brain, in which the convulsions have 
always been general, and in wliich minor attacks often occur. 
Simple trephining, without the removal of any part of the 
cortex, has been employed in these cases, chiefly in America, 
and especially recently by Kocher in Berne. When any 
theory has underlain it, it has been a vague idea of increased 
intra-cranial tension, which might be relieved by the opera- 
tion.' In very few cases has the opei-ation had any influence 
on the disease, when the cases have been observed long 
enough to enable a just conclusion to be formed. It is con- 
sistent with what we know of cerebral function to assiinie 
that so disturbing a procedure should cause a temporary 
arrest of the attacks, and that now and then the influence 
should be prolonged, by virtue of an influence analogous to 
that of a counter-irritant. When the cases which have been 
insufficiently observed are put aside, and the character of 
the disease is considered, the operation cannot be regarded 
as justifiable in any case of idiopathic epilepsy. Even in 
cases associated with idiocy, in which increased tension is 
supposed to have resulted from premature closure of the 
sutures, the effects of the operation have been generally un- 
satisfactorj-. 

(2) Organic Epilepsy without Signs of Injury to the SkuU. 
— These are cases in which the character of the early convul- 
sions, and of the slighter recurring fits, indicate that the 
discharges proceed from a definite region of the cortex, 

■ For n enncluiWe disproof of ■ cautil 
crnniHl tenBioii see Nauratzki anil Anid 
No. 30. 
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wliicli raises a strong presumption of organic daiua};e. In 
some there ia a history of a fall or blow on the lieail in early 
life, but with no external evidence of injury. In many cases 
of this class the severity and unilateral character of the ini- 
tial convulsions, and the hemiplegia which often attends 
them, proves local disease, cortical encephalitis, or thrombosis 
in a branch of a vein. These indications have been already 
discussed. All cases of this class agree in presenting evi- 
dence of an old. stationary lesion, in or near one of the motor 
centres. Cases in which there is reason to suspect progres- 
sive disease, such as a tumour, are, of course, outside the 
present subject. 

In such cases the question always arises of the desirability 
of trephining, and usuallv of opening the dura mater, and 
removing any distinctly diseased part of the cortex. Simple 
trephining cannot be expected to have any influence, except 
in the rare cases in which there is depressed bone without 
any evidence of external damage. 

The removal of a ])ortion of the motor cortex is almost 
certain to be followed by weakness in the related region of 
the opposite side, and this, in the case of the arm, is often 
permanent. In these cases severe convulsions usually affect 
the second side ; their frequency, and the length of time 
during which such general convulsions have occurred, anil 
the i-eadinesB with which convulsions of moderate severity 
become general, are important indications of the general in- 
stability which has probably been induced by the discharges 
starting from the diseased region. This indication, in pro- 
portion to its degree, lessens the probability of the attacks 
being arrested by the removal of the source of the original 
discharge. 

An unfavourable result is also suggested by a feature, 
which many of these cases of organic epilepsy present when 
the attacks have occurred for many years, and especially 
when there have been frequent general convidsiona — the 
occurrence of minor attacks quite similar to those which 
characterise idiopathic epilepsy. These also are evidence of 
an acquired state of the brain, widely distributed, indisposing 
to the cessation of attacks. 
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It has been advised that in all cases in wliirli there 1 
evidence of such secondary instability, bromide should be 
given for at least six months after the operation. 

The cases in which trephining and removal of any cortical 
disease may reasonably be adopted, are those in which there 
are no such minor attacks, in which only the most severe 
attacks become general, and the second side is then affected 
deliberately after the first, and in which there are many 
local attacks, involving only the part in which the convul- 
sions begin. The more frequent and dominant these are, the 
greater is the indication for an operation. Hut in all cases 
the certainty of some loss of function fi'om an operation on 
the cortex has to be set against the probability^' of good, and 
the latter should be definite to justify the procedure. 

It should be remarked that not all cases in which epilepsy 
follows a fall on the head, are cases of such local lesion as 
justifies an operation. It is not uncommon to meet with 
patients in whom attacks, which have always been general, 
and have presented the features of idiopathic epilepsy, fol- 
lowed a fall or blow on the head. It seems as if the disease 
may result from the general impairment of nutrition and 
function which results from a concussion of the bniin. With- 
out focal signs, indicative of focal disease, traumatic causation 
does not justify operation. 

On the whole, however, an operation is more often justified 
by success in the case of organic epilepsy, with convulsion of 
local onset, following a blow, than in cases in which the 
causal lesion is the result of disease. 

It should be remembered, however, that local onset is not 
an unerring indication of an organic lesion, although it must 
be due to local instability. It is met with in rare cases in 
which gi-adual and spontaneous onset, with hereditary dis- 
position, make it probable that the disease is idiopathic. 
The conclusion is sometimes confirmed by a variation of the 
local onset from one side to the other {see p. 57). 

(H) Cranial Injury. — -The third class of cases, in which 
the question of trephining presents itself with special force, 
comprises those in which there are external signs of damage 
to the bone of the skull, or persistent tenderness at the seat 
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of the blow, in the neighbourhood of the motor centres, and 
in which the fits begin in the limb corresponding to the 
centre beneath or near the seat of injury. The operation in 
such a case is almost a surgical compulsion. It is said that 
the prospect of success is not lessened by the interval between 
the injury and the first fit. Even in these cases, however, 
the considerations mentioned in connection with simple 
organic epilepsy must be taken into account. The readiness 
with which the convulsions become general, and the length 
of time such generalisation has occurred, influence the pros- 
pect of success. They should not, however, prevent an 
operation when the external signs of damage are distinct. 
Whether or not depressed bone is found, or disease outside or 
of the dura mater, the importance of opening this is gene- 
rally recognised on account of the frequency with which a 
bruise of the cortex is found. With antiseptic measures, 
little additional risk is entailed. 
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Alcohol in the diet of epileptics, 301 
Alcoholism, 258 

— causal influence of, 32 
Alternation of aura, 62, 82 
Ammonia, arrest of fits by, 298 
Ammonium bromide, 263 

Amyl nitrite, administration of, 294 

— arrest of fits by, 298 
Amylenhydrate, use of, 295 
Aneemic states, 258 
Anaesthetics, infiuence in causation, 

33 
Angina pectoris, alternation with 

fits, 193 
Antifebrine, use of, 294 
Antipyrine, use of, 294 
Aphasia after fits, 119 
Apomorphia, arrest of hysteroid 

attacks by, 300 
Apoplexy, frequency of, in epileptic 

families, 3 
** Arc en cercle," 171 
Aretseus' method of arresting fits, 115 



Arm, commencement of fits in, 54 
Arrest of fits. 111 

by ligature, 297 

by circular blister, 297 

Arsenic, infiuence on bromide rash, 

277 
Arsenical pigmentation, 277 
Arterial spasm, theory of, in epi- 
lepsy, 220 
Asphyxia as an exciting cause, 32 

— after fits, 125 
Athetosis, 159 
Atropine, use of, 282 
Attacks, abortive, 116 

— arrest of, 297 

— changes in form of, 207 

— conditions after, 116 

— circular blister in arresting, 297 

— excitants of, 108 

— groups of, 206 

— hysteroid, treatment of, 301 

— indications of nature, 231 

— — of occurrence, 229 

— intermediate, between hysteria 

and epilei)ey, 190 

— ligature in arresting, 297 

— minor, 119 

— severe, 84 

— simulation of, 246 

— treatment of, 297 
during, 299 

— (see also Hysteroid) 
Auditory sensations, 134 
Aura (see Warning) 
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Automatiam after attacks, 124 


Brominoleuui, ^^^| 


— aft«r alight attiu.>kB, 141 




— theory of, 227 


Bromiam, 27(1 ^^H 




Bums, arrest of fits by, 307 ^^^| 


Bellodonnn. use of, 281 






Caffeine aa an adjunct to bromide, n^^^^| 


— muBclM, involvement of, 101 


Calabar bean, use of. 294 ^^H 


Biting in hjrsteroid fita (see also 


Camphor, bromide of, 273 ^^^^H 


Tongue biting), 166, 175 


Cannabis indica, use of. 2B3 ^^H 


BUster. circular, effect of, 297 


Cardiac disorders, 279 ^^H 


Body weight, effect of fits on, 128 


— sensations before attacks, 67 ^^^| 


Borax, uae of, 286 


1 ^^H 


Brain, parts diacliarged in opilepay, 


— ^^^H 


214 


frequency of, 20 ^^^H 


— organic disease of, 243 




Broadbent's tlieory, 101 


- reflex, 2fi ^^H 


Bromide, adjuncts to. in treatment, 


Centre, convulsive, 215 J^^^H 


278 


Centres, motor, and senaory ^^^^^^| 


— adjuinistration, 265 


choi^ in, ^^^H 


— after effects, 275 


Cephalic aiires. 67 ^^^H 


— WBsium and rubidinm. 273 




— camphor, 273 


275 ^^H 


— disadvantages, 275 




— effect of large doses, 271 




of long ftdniiniatration, 366 


307 1 




Cessation of the fits, spontaneous, 249 


on reflex action. 253. 271 


Chinolin. 294 


— — on temperature, 271 


Chloral hydrate, 294, 295 


— eruption. 276 


Chloroform inhalations, to arrest 


— excretion, 263 


attacks. 295 


— history of introduction and uee. 


Choking, danger of, 24S 


259 


— sensation of, before fits, 65 


— in treatment, 269 


Chorea. 194 


— lithium. 2fl3 


- epileptic attacks in, 197 


— method of action, 262 


— in epileptic families. 9 


— nickel, 273 


— hysteroid attacks in. 1S8 








Climacteric period, infloenc* of. 16 


— of sodium, 263 


Clonic spasm in epileptic fits, 92 


— of strontium, 272 


in hysteroid ftta, 168 


— of Einc, 273 


pathology of. 221 


— supposed advantages of mixed 


Clonus, toot, after flta, U» 


Mlta, 264 


Cooculus indicuB. use of, 293 


— value of, 200 
' Bromalin, 273 


Cudeia, use uf, 291 


Cold, sensation of. as warning, 64 




Colours seen before fits, 75 



I Conjuf^te deviiktion, 85 
Cona&nguiiutj of piirentB, 12 
Coiutc.'iouBnBBs, loaB o!, in opileptic 
attacks, S4 

— — in hyst^roid atttwks, 1S6 

— reaiBtancc of, in attacks, 131 
Convulsion, march of, 85 

— state of, in hyst«roid aeiKures, 16G 
ConvulsionB after bemiplegia, 164 

— choreoiJ, 195 

— co-ordinat«d, 164 

— from leBid poisoning, 32 

— from kidney disease, 33 

— teething, 21 
Convuleive centre, 215 
Co-ordiaated conrulaion, 164 

— movements in opileptic fits, 190 

in hysteroid fits, 164. 175 

Copper sulphate, ose of, 294 
Comu ammonis, 214 

Cortex cerebri iu conTiUsionB, 215 

Coug-hing as a warning of fits, 66 

Count«r-irritetion, 307 

Course of epilepay, 203 

Cranial injary, 310 

Criminal actions, relation to epilepsy, 

144 
Cruciform attitade in hysteroid fits, 

171 
Cry, epileptic, 84 

— in hysturoid fita, 166 
Cnrara, use of, 294 

" Cursive " epilepsy, 69 

Dangers of epilepsy, 14o 

Day, relative frequency of fits by, 20B 

Death, causes of, in epilepsy, 248 

— in hysteroid attacks, 181 

— ia post-epOeptic Btat«H, 248 

— in status epileptiuus, 341) 
Delirium in hysteroid fits, 187 
Dentition convnlsions, 21 
Depression, cerebral, after bromidus. 

275 

— of bone, 311 

Deviation of head and eyes, 85 



Diagnosis of epilepsy, 229 

— — from general paralysis of the 

insane, 246 
^ — from neuralgia, 235 

— — from organic brain disease, 248 

— — from reflex convulsions, 239 

— — from simulation, 246 
^ — from syncope, 231 

from toiffiniio convulsion, 241 

— of hysteroid attacks. 23o 
Diet, 301 

Digestive derangement, 31 
Digitalis, use of, 278 ^H 

Diplopia before fits, 74 ^H 

Discharge tit centres, course, 223 ^H 

— relation to inliibition, 235 ^ 
^ seat of, in epilepsy, 215 

^ use of word, 314 

Diseases, acute, causal influence of. 



— associated with epUepsy, 193 
Dislocations, occurrence of, in 

tac):B, 91 
Dreamy state before fits, 71. 133 
Duration of the disease influence 

mental defect, 142 

— ■ — prognosis. 251 

— of hysteroid attAcks, 



Education of 

Emotion as an eliciting cause, 25 

— a warning of fits, 69 
Emprosthotonns, 192 
Epigastric aura, 64 
in minor attacks, 136 

— pain, aura of, 65 
Epilepay, organic, 154 

trephining in, 308 

^ relation between hysteriaand.lBO 
^ trephining in idiopathic, 308 
Epileptic mania, relation to hyste- 
roid states, 188 

Epileptiform convulsions, 97 
Epileptogenic lonos, 111 
Ergot. I 
Eruption, borox, 286 



I 
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Eruption, bromide, 2T6 


HiEmorrhngea duiiug fita, 135 


Etdoli^y, 1 




Excitttnts of attockfl. 108 


Head, aenaationa in, before fits, 67 


Exiting cBOEes, lit 


Headache after fita, 116 




— parcxyBmal, 201 


Exertion arrsBting attacks, 111 


Health, general. 152 




Heart diaease. 193 




— failure of, not the cause of imcon- 


Eyulids in hyBteroid fits, 178 




Eyes, direction of. in fite, B6 


— palpitation of, before fits, 67 


— poBition of, in hysteroid flta, 148 


— 8tat« of, during attacks. 106 






Ffti^e, colour of, in epileptic fit«, 38. 


lepay, 202 


44, 107. 220 




in hyateroid fita. 171, 175 


— infantile. 155 


^ in minor attncka, 44, 130 


— post-epileptic, 117 






— apaam in, 87 

— tendency to turn on, 117. 125, 249 


Heredity, 1 


Furadisation, orrcat of hyBtoroid fita. 


Hunger as a warning, 43 

— after flta. 135 | 


Fear na a. warning, (19 


Hydrastin, ii8e of. 29* 


— — in minor attacks, 133 


Hydrobromic acid, 174 1 


Fields ot yiBion, 128 


Hyoacine, use of, 284 




— VRlueof,inatatuBepiIepticDs, 296 


Frequency of attaok, 203 


Hyperpyrexia, 207 




— in atatna epilepticus. 296 


on prognoRifl, 253 

Fright, cansttl, inaiience of, 25 


Hysteria, attacks intermediat« be- 
tween, and epilepay, 190 




— major. 164 




— poat^pUeptic, 124 


GaatTO-inteBtinal irritation an an ex- 


— relation to epilepsy, 190 


citing cause, ai 


Hyatecoid attacks after minor seiz- 


Gelseminum. usu of, 2S4 


ures, 144 


General conditionB of life, relation 




to, 2 


contrasted with epileptic. 235 


— paralyaia of tbc inBEine, diajjnoBis 




from, 246 


diagnoaia of, 235 i 




in malea, 183 


— warnings, 136 

Giddinesa aa a warning, 07, 132 


mental disturbance in, IB7 




Globna hyateriouB, 170 


with organic epilepay, 163 


in epilepay. 65 




Gont in catiaal relation, 9 


— convulaiona, 164 


Groups of attat-ka, 306 






188 
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Mania, epileptic, 117, 188 ^^H 


Infantile eiciting oftUaeH, 21 


— relation of hysteroid state to, 187 ^^H 


— convDUions, unilateral, 2S 


March of the couvnlsion, 99 ^^^^H 




Marriage, question of, by, 3U3 ^^^| 


Inherited neuroses, connection of 


Masturbation, causal influence of, 34 ^^^| 


epilepsy with, Q 


Maternal ill-healtli during preg- ^^H 


- ayphiHs, 11 


nancy, ^^H 


InMbition, attaeka consisting in, 76 


Measles as a cause, 28 ^^^| 




Medulla oblongata, ^unoy iti con- ^^^| 


— nature of, 225 


Tulsion. 2(U ^^H 


— oF centres during attackfl, 135, 225 




Injury, causal, inBuence of, 27 




Insanity in famiUea with epilepsy. 5 


relation of ago to, 150 ^^^| 




ofdurationofdi8easeto,150 ^^H 




of frequency of attack to, 151 ^^^H 


tonic Btage, 88 


of form of attack to. 161 ^^H 


Int^rral bebreon attacks, 201 


— disturbance, 147 ^^^| 


— between minor fit*. 209 


in hysteroid attacks, IRT ^^M 




— emotion as an exciting cause, 25 ^^H 




~ sUte between attacks, 14') ^^H 


Iron, use of, 292 


Migraine, 301 ^^^| 




Minor attacks, 129 ^^H 




conditions after, 14U ^^^| 


steria. 166 


course of, 130 ^^H 




hy8teroidconvulBionsatter,l*4 ^^H 






Knee-jerk after fits, 105, 118 


interval between, 208 ^^H 




relation to major, 139, 208 ^^H 


Labour, abnormalities of, us uftusal 


Mistletoe, use of, 203 ^^H 


factors, 21 


Modes of onset, 45 ^^H 


— prolonged, influence of, 24 


Morphine, use of, 284 ^^H 


Laryngeal spasm, 176 


— danger of, 285 ^^^| 




Mortality from epilepsy, 256 ^^H 


32,253 






Motor sensations, 104 ^^^H 


Ligatnre of Umb to arrest fits, 112, 

297 
Limbs, passage of aura through, GO, 


Myoclonus multiplex, 199 ^^H 


Nausea as a warning, 66 ^^H 


68 


Neuralgia, diagnosis from, 235 ^^^^| 


— posture in attacks, 88 


Neunisoa. inbeHted, in connection ^^^| 


Lithium bromide, 263 


with epilepsy, 6 ^^^^| 




Nickel, bromide, use of. 273 ^^1 


Major attacks, 84 


Nitro-glycerine, use of. 288 ^^H 


Malaise as a warning, m 


— value of, in minor attacks, 289 ^^^| 




Noctumal>ttack». 210 ^^H 


3U1 


Noises exciting flts, ION ^^^H 
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Nutrition of ncrvt centrca in epi- 
lepsy. 223 

Ououpation for epileptiia, 3o3 
Ocular wiirnin|i[a, 74 
Olfactory warnings, 72 
Onaet, modw of, 45 

— of attacks, 45 

in hysteroid fits, 170 

— pftthological Bigniflcance of, 317 
OphthalinoBaopie appearances Jnrins 

Httacts, 107 
OpiitthotottoB, 171 
Opinni, danger of, 285 

— ilflo of. 284 

OHcillation of pupils after attack8,l(l5 

Osmtc acid, 395 

Ovarian compression, 179 

Pain in head aa warning of fits, 07 

Pallor at onset of fits, 38, 44, 107. 320 

— pathological significance of, 220 
PanUjais, couTulsion after, 154 

— hysterical, 184 , 

— post-epileptic, 117, 140 | 

— transient, 117 I 
Parasites, intestinal, 31, 258 
Pai'ental consanguinity, 12 

— transmission, 7 
Pathology, 213 
Petit mal, 129 
Pharyngeal spasm, 177 
Phthisis, connection with epilepsy, 

4. 9 
Picrotoxiito, use of, 293 
Pigmentation, arsenical, 277 
Piacidia, use of, 294 
Pneiunogastric fturai. 64 
Post-epileptic automatism, 124. I4i 
143 

— headache, 116 

— hyBteroidphenomemi,134,14.i,ie9 

— mental disturbance, 123 

— paralysis, 117 

— phenomena, 117, 140 

— pronation, 145 

— sleep, 116 




I Post-epileptic leniiKTature, 125 
I — vomiting, 126 

Post-hemiplegic epilepsy, 154 

Precursory symptoina, 41 

Pregnaacy, influence of mntemal ill- 
health during, 1 1 

Prodromal symptoms of epilepsy, 41 

Prognosis, 248 

— of post-hemiplegic epilepsy, 
Psoriasis produced by borax, i 
Psychical aure, 69 
Puberty, influence of, 14 
Pulse during attacks, lOO 
Pupils after attacks. 105 

— daring attaeltB, 105 

— in hysteroid seizures, 17H 



■ Kash, bromide, 276 
Recovery, examples of, 268 
Eeflex action after attacks. 119 

during attacks, 105 

in hysteroid fits. 166 

— causes, 29 

Helapse after cessation of treatment, 

209 
Belation of cause to sex, 30 

— of cause to age, 20 

— of heredity to age, 16 

— — to sex and age, 17 

— of sex to age, 15 

— to general conditions of life, i 
Benal disease, relation to i 

siona, 83 
Resistance in nerve-cells, 215, 1 
Resorcin, use of, 294 
Rheumatism in causal relation, 9 
Rickets as an important factor, 8 
Rotation before fits, 42 

— of head at onset, H3, 85 
Rubbing, influence of, in arrest, 1 
Running before attacks, (19 
Scarlet fever, 2H 
Sclerotic acid, use of, 294 
Sensation of convulsion, 104 
Sensations, auditory, 134 

— gustatory, 134 



I 
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— visual, 134 


Symptoma of post-hemiplegic epii^^H 
lepay, 156 ^^ 


— (see aJso Warning) 

Sensory impresgiona arresting flta. 


Syncope, diagnoaia from, 231 


Syphilis, congenital, 11 


exciting fita, 113 


Taste, senaationa of, before fiU, 73 


Seton, itso of, 307 


Teetliing convulaions, 22 


Seit, influence of, 2, 6 




Sight, disturbance of, before fita, 74 


125 


— loBs of, before fita. 74 


— in hyaturoid attacks, 181 ^^^H 


SUver nitrate, viae of. 294 


— in atatua epilepticua, 296 ^^M 


Siraiiiation of fita, 246 


Tendon reflexes, atatt' of, after fit*. l^^M 


Sleep after flta, 116 


105 -''^^H 




Tendons, percuasion of, excitini; fits. ^^^| 


of hyateroid fiU in, 168 


110 ^^M 


Smacking of lipa. 140 


Tetanoid epUepsy, 05 ^^H 


SmeU, aenaationa of, before fits, 73 


Thcrio-municry, 166 ^^^| 


Sneezing, paroxyamal, 200 




Somnolence before flta, 43 


Throat aura, 64 ^^H 


Spasm, clonic, 92 






plegic epilepay, 156 ^^H 


- mobile, lr,8 


Thyroid gland, enlargement of, 200 ^^H 


— pharyngeal. 177 


Thyroidin, 205 ^^H 


— tonic. 85 


Time of nttacka, 209 ^^H 


Special senaationg in minor attacks, 


Tobacco, influence in causation, 33 ^^H 


134 


Tongue biting, 93 ^^^| 


Speech, defects aft«r flta, 22 


— commencement of fits in, 52 ^^H 




Tonic fita. 87 ^^H 


attacks. 106 


— apoam, ^^^H 


Spine, aiira in, 83 


in hysteroid fita, 166 ^^H 


Starts before fita, 63, 42 


Toxemic convulaiona, diagnosis from, ^^^ 


— in minor attneka. 136 | 


241 1 


Status epilepticua, 1H2, 207 i 


Traumatism as an exciting cause, 27 1 


treatment of, 2flQ 


Treatment, 257 ' J 


Stimulaoita, lue of, 301 


- causal. 257 ^^ 




— during attacks, 299 ^^^| 


Strontium, bromide of, 272 


— medicinal, 259 ^^^H 




— of epilepsy. 257 ^^^H 


Sngar in urine, 127 


— of hysteroid attacks, 209 ^^^H 


Suicide, occurrence of. in epileptic 


— surreal, 308 ^^^H 


families, 9 


Tremor in tonic stage, 94 ^^^^| 


Sun, enposure to. 27 


Trephining, 309 ^^^| 


Surgical treatment, 307 


Trunk sensations, 03. 136 ^^^| 


Sympathetic, resection of. 307 


Turpentine, use of, 21)3 ^^H 


Symptoms of epilepsy, 37 




— of hystcroid attacks. Hill ,' 


— muBcloE, affection of, (S ^^^H 
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Uric acid diathesis in causal relation, 

11 
Urine after fits, 127 

— incontinence of, 106 

Uterine derangement in hysteria, 164 

Yaso-motor spasm, 220 
Vertigo, 67, 232 

— diagnosis from, 232 

— epileptic, 67 

Ventral arteries, ligature of, 307 
Visceral warnings, 64 
Vision, fields of, 128 
Visnal warning^, 134 

Waking, occurrence of fits on, 209 
Warnings, auditory, 79 

— cardiac, 67 

— cephalic, 67 

— classified, 49 



Warnings, frequency of, 48 

— gustatory, 73 

— ocular and visual, 74 

— of colour, 75 

— of hysteroid fits, 170 

— of minor attacks, 129 

— olfactory, 72 

— prognostic indications, 254 

— psychical, 69 

— special sense, 72 ' 

— variations in, 49 

— vertigo, 67 

Weakness of limbs after severe 
117 

in minor seizures, 140 

Weight, effects of l&ts on, 128 
Worms, intestinal, 258 

Zinc, bromide of, 273 . 

— use of, 290 
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A Treatise on Human Anatomy. By various Authors. 

:■ Editpd by Hir Ueneiv Mokkin, Burt., M.A., F.E.C.S., Pust President of the 

) Boyol College of SuTKeoos, EnglaniJ ; iiud J. Pl*tpair MoMdsbicb, A.M., 

) Ph.D., ProfcBBor of Anatomy, DnJTerHity of Torouto. Fourth Edition. 

} With 1025 EQjjTftvinKa. of which al9 are prints in 3 or * ooloma. 

i 30i. net. AIbo issued in 6 ports. Parte I, II, and III, 8>. net eoohi and 

( Piirta IV und V, 5j. net each. 

I Anatomical Terminolog^y, with Special Refer- 

J encB to the B.N.A, By Llbwellts F. B»rh«b^ M.D., ProfeHsor of } 

} Medicine. Johns Hopkins University, Baltimore.. With niuatrationa and i 

< 2 Coloured Platea. os. net. ( 

J A Manual of Practical Anatomy. By the late Pro- 

J feasor Ai-frbd W. Hiiohm, M.B., M.C.Edin., Professor of Anatomy, King's 

/ College, London. Edited and completed by Ahthub Kbitk, M.D., Lecturer i 

{ on Anftt":iiiiy, London Hospital Medicnl College. In three parts, Port I, 

{ lOi. M, Part II, 8.. tW. Pnrtlll, Hh. 8<i. \ 

^ Heath's Practical Anatomy: a Manual of DIs- 

1 sections. Edited by J. E, Lank, F.E.C.S., Surgeon and Lecturer on Anatomy 

; at St. Mary's Hospital. Ninth Edition. 321 Enifravings, 12», 6d. .; 

;. Clinical Applied Anatomy ; or. The Anatomy of 

Me<lidne and Sxirgery. By Chablbs R. Bos, M.D.. F.R.C.P.Lond., Phy- ; 

I sitian to Out-patients, St. Tbomas's Hospital, and W. MoAdau Ecclm, ;' 

I M.S.Lond,, F.K.C.S.Eng., Surgeon, with charge of Out-patients, St. Bar- i 

'' tholomew'B Hospital. Illustrated by 45 Flntua. 12i. Od. net. i 

i' Essentials of Surface Anatomy. By Csablbs IL 

j WmiTAKBR, F.R.C,S.. L.R.C.P., etc., Demonstrator of Anatomy, Surgeona' ) 

.' HaU. Edinburgh. 2s, t}d. net, ) 

;. Text- Book of Anatomy for Nurses. By Elizabeth \ 

I K HiNDT, M !>. With a Glossary and 191 Hlustrations, 7». (W, net. 

\ Human Osteology. By Lcther Holdkn. Eighth Edition. 

J Edited by Uhak^bs Stiwabt, F.R.S., and Rob«bt W, Rbio. M.D„ F.R.CS. 

\ fi!) Lithograph ill Plates and 7-1 EngravingB. IGs. Landmarks, IHedlcal 

) and Surgical. Fourth Edition, 7n. 6il, 

X Element of Human Physiology. By Ernest h. , 

J SlABLiNO, M,D., F.R.C.P., F.R.S,, Jodrell Professor of Physiology in i 

\ University College, Iiondon. Eighth Edition. 333 lltustrationa. lai.Gd.aet. 1 

] A Course of Experimental Physiology. With an \ 

\ Introduction bvProtBa8orE.H.BT*RLlNO. P.R S. By N. H. Ai,cock,M.D:, \ 

) and P. O'Bbiks Ellihon, M.D., B.A.O.Dub.. Physiologital Department, J 

J St. Mary's Hospital. With 36 Illustrations. 5s. net. J 

\ Practical Physiological Chemistry. By Philip b. 1 

'\ Hawk, M.S., Ph.D., Professor of Physiological Chemistry in the Unireruty ( 

) oflllinuia. Thin! Edition. With Coloured Plataaonrt 127 Figures. lSf.net. ) 

The Cell as the Unit of Life, and other Lectures 

\ delivered at the Koyal Institution. London, 1899-19(12 ; an Introduction to t 

<. Biology. By the late Allan Macfadtbn, M.D., B.Sc,. FuUerian Professar \ 

) of Phvsiologv. Royal Institution, London. E lited by R. Tasneb Hewi-rrr, i 

\ M.D.F.R.C.P.,D.P,H, 7(1. (W. net. 

! The Functional Inertia of Living Matter: a 

< Contribution lo tile Physiological Theory of Life. By David Fbasib ■; 
Haebls, M.D.. CM., B.Sc.(Lond.), F.R.S.E., Physiological Department, i 

, University of Birmingham. 12 Illustrations. 5i.net. J 
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A Text-Book of Pharmacology and Thera- 

pentics, or tlie Aetion of Druga in H."iilth anil Diseaflt. By Abthue 
S.CiiaHNT.M.A,. M.D.. F.R.S., Profi-ssor of F'liftniuicolugy in the University 
of Lomion, I'te. Fifth 'EJition. It] Illiiatrationa. 15«, iiet. 

Materia Medica, Pharmacy, Pharmacology, and 

Tberapeatics. By W. H*i,» Whitb. M.D,. F.E.C.P.. Pliysioian to, mid 
Lecturer on Mediuine at, Guy's HospitAl. Glorenth Eilition. 6i, Bd. not. 

A Text-Book of Materia Medica for Students of 

Madiuino, By C. R Mi«8H*l,L. M.D., Professor of Mntei-iii Medica and 
TherapeuticH in tho University ..f St Ati.lr.'ws, 137 Hlustrntioiia. 

lOi. eit. net. A Manual of Prescribing for Students and Practitioners 
of MeJIcJne. 'is. mt. 

5outha[l's Organic Materia Medica. By j.jhn 

Babclat, B.Si;J.^nd. Seventh Edition. KeviHiKl hy Ernest W. Mann. 
7.<. 6d. net. 

A Text-Book of Materia Medica. Ry Henby G. 

llsKBNlBH, F.I.C.. F.L.S.. ProfoHaor of Pharmiicentita to the PliamiB<»n- 
tiual So^iutv. S.-fotid Edition, 2li» Illuatmtions. ir.a.net. The Micro- 
scopical Examination of Foods and Drugs, In the Entire, Crushed, 
and Powdered States. Kw.m.i Edili^m. -'(ifUlluBtriitinnB. 1:^5 6ii.net. 
An Anstomlcal Attas of Vegetable Powders. 138 111 ust rati ona. 
12i. (KJ. net. 
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Plates (mostly in colours). ISi. net. 
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F.R.C.S., Surgi>oii and Lecturer on Surgery, Weatmiiuter Bospit*!, and 
O. E. Oask, F.R.C.S., AasiBtant Surgeon and rieiiionstrator of Pi«cti<»l 
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Surg^ical Pathology and Morbid Anatomy. By 
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i'.K.C.S., Profeaaor of Siirgory in tliu Univeraity ot (.'auibridgu. 26 lllus- 
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A Manual of Diseases of the Nervous System. 

Bj- Sir William R. Guwihi,, M.D.. E.R.S. 
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A.M., M.D.. Adjunct Professor of Hi3tolu;^y and Embryology, Coll^^ of 
Physicians and Surgeons, Columbia Univentity, and A. M. Millik, A.M., 
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Report on the Prevention of Malaria in Mauri- 

tina. By Ronali. Rosa, D.P.H., F.E.CS.. F.R.S.. ProfBa«or .)f Tropical 
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Qualitative Analysis and Practical Chemistry. 

By Frank Clowes, D.Sc Lond , Emeritus Professor of Chemistry in the 
nniveraityColl., Nottingham. Eiglith Edition. 103 EngravingB. 7».6(i.net. 

Quantitative Analysis. By Fkank Clowkh, D.Sc.Lond., 
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; B.Sc.Lond. Tiiird Edition. 195 Illustrations. 6». Oil. net. 

j A Treatise on Physics. By Andkkw OnAv, LL.D., F.R.S , 
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